Vol. 296, No. 5 NOVEMBER, 1953 No. 979 
: THE AMERICAN JOURNAL 
tior 
x OF THE MEDICAL SCIENCES 
REG. U. S. PAT. OFF. 
th ESTABLISH 9 1820 
rine Editor 
Re RICH..RD A. KERN, M.D. 
I ai Associate Editor Assistant Editor 
rHOMAS M. DURANT, M.D. CHRIS J. D. ZARAFONETIS, M.D 
I el 
ork Carl Bachman G. Lyman Duff John E. Gordon P. R. A. May I.S. Ravdin 
Herman Beerman  FranklinG. Ebaugh David M. Gould R. H. Morgan C. Thorpe Ray 
" Wm. L. Benedict Cary Eggleston Theodore H. Ingalls E.G.D.Murray John H. Stokes 
\.M. Bongiovanni NoahD.Fabricant N.R.Ingraham, Jr. A.Harry Neffson H.P. Wagener 
th George E. Burch Harry Gold C. G. Johnston Franklin L. Payne Irving J. Wolman 
It i — 
Intramuscular Veriloid (Aqueous Solution) as a Hypotensive Agent. By Joun H. Moyer, 
M.D., and Ira Jonnson, M.D. 477 
ct | The Relative Efficacy of Erythromycin (Ilotycin) and of Penicillin in the Treatment of 
ft Pneumococcal Lobar Pneumonia. By Rosert Austrian, M.D., and Rosertr 
Rosensium, M.D. 487 
a Antibiotic Prophylaxis in Chronic Congestive Failure. By Leon V. McVay, Jr., M.D., 
DouGias H. Sprunt, M.D., and Tuomas N. Stern, M.D. 491 
A New Approach to Treatment of Brucellosis. By M. Ruiz Castranepa, M.D., and 
C. M.D. 504 
Re Selective Pituitary Failure: An Example Characterized by Deficient ACTH and Gonado- 
all throphin Secretion with Intact Thyrotrophin Secretion. By Wi_itiam O. Mappock, M.D., 
Rosert B. Leacu, M.D., SaAnper P. Kier, M.D., and Gorpon B. Myers, M.D. 509 
tes 5 Liver Biopsy in Rheumatoid Arthritis. By E. R. Movirr, M.D., and A. E. Davis, M.D. — 516 
Metastatic Carcinoma of the Adrenal. By Wexpon K. Buttock, M.D., and Apert E. 
Hirst, Jr., M.D. 521 
Clinical and Laboratory Studies of Infections Due to Pseudomonas Aeruginosa and 
Pseudomonas Species. By Curestey P. Erwin, M.D., Burton A. Watssren, M.D., 
B and Kruse, M.D. 525 
d Urethral Apoplexy: An Early Symptom of Malignant Hypertension. By Sam C. Pascoz, 
RI a M.D., and Joun M. Evans, M.D. 533 
ee i The Action of Hydergine on the Circulation and Metabolism of the Brain in Toxemia of 
Pregnancy. By Miron L. M.D., and H. WinrteLp Taytor, M.D. 537 
Electrocardiographic Pattern Simulating Acute Myocardial Injury. By Harovp L. Osuer, 
M.D., and Louis Wotrr, M.D. 541 
ly The Effect of Priscoline Upon Normal and Diabetic Glycemia. By Martin G. GoLpner, 
A M.D., and Zarowrrz, M.D. 546 


- Progress of Medical Science 


Therapeutics—Chemotherapy of Tuberculosis. By EpGar Atsop Ritey, M.D. 552 
Radiology—Protection from Roentgen Rays. By Russevi H. Morcan, M.D. 578 
Complete contents on adv. page 10 


OWNERS AND PUBLISHERS LEA & FEBIGER PHILADELPHIA 6, PENNA. 


OPYRIGHT, 1953, BY LEA & FEBIGER. ALL RIGHTS RESERVED. ENTERED AS SECOND-CLASS MATTER NOVEMBER 5, 1887 
AT THE POST OFFICE AT PHILADELPHIA, PA. UNDER THE ACT OF MARCH 3 1879 


PUBLISHED MONTHLY. SUBSCRIPTIONS, TEN DOLLARS A YEAR 


When 
Blood / 
Pressure 
Soars to 
Dangerous 

Heights 


You can depend on Hepvise to reduce 
readings to safer levels, as well as to 
bring your patients gratifying relief 
from the subjective symptoms. 


T 


he 
52. 


ttee 07 Mortality “10, 
Cor w York, 1925. PP: 
e 


Hexanitrate of Mannitol + Viscum Album 


Available in Bottles of 50-500-1000 tablets. 


Complete Literature and Professional Samples Sent upon Reques? 


THE ANGLO-FRENCH DRUG CO. (U.S.A.) LTD. 
75 Varick St., New York 13, N. Y. 


i. 
titty 
\ratory 
AVERAGE PRESSURE BY AGE | ) 
18 
SYSTOLIC \ 
Male 121.8 126.0\ 128.' 
Female \\8.7 \27.\ 129.8 
DIASTOLIC 
**Male 78.8 | 79-5 g0.4\ 92.3\ 933 g4.3\ 945 94.0 
Female 78,0 \ 78.6 79.9\ 819 93.9\ 854 96.8 86-8 g4.4 
e*Fourth phase 
I S C REG. U. S. PAT.OFF 


j Pneumonia weather ./. 


j the season 
for bacterial 
respiratory tract 


infections 


a time 
for... 


TERRAMYG 


BRAND OF OXYTETRACYCLINE 


The value of Terramycin in promptly controlling otitis media, 
severe sinusitis, laryngotracheobronchitis, bacterial pneumonia 
and virtually all infections of the respiratory tract, due to or com- 
plicated by the many organisms sensitive to Terramycin, is now 
a matter of clinical record, 


Because of its excellent toleration and rapid response, Terramycin 
is a therapy of choice for bacterial respiratory tract infections. 
Among the convenient dosage forms of Terramycin are Capsules, 
| Tablets (sugar coated), good-tasting Oral Suspension, non- 
alcoholic Pediatric Drops, Intravenous for hospital use in’ severe 
infections and, various topical/ preparations including /Troches, 
Nasal and Aerosol for adjunctive therapy, 


Pfizer PFIZER LABORATORIES / 


Division, Chas. Pfizer & Co“, Inc’, Brooklyn’6, / 


. 
/ / / / ) 
/ 
. 
| 
| 
| | 
/ 
| 


CONTENTS 


ORIGINAL ARTICLES 


Intramuscular Veriloid (Aqueous Solution) As a Hypotensive Agent a $77 
By Joun H. Moyer, M.D., and Ira Jonnson, M.D., Houston, Texas 


The Relative Efficacy of Erythromycin (Ilotycin) and of Penicillin in the Treatment of Pneumo- 
coccal Lobar Pneumonia . 487 
By Ropert Austrian, M.D., and Ropert Rosensium, M.D., Brooklyn, New York 


Antibiotic Prophylaxis in Chronic Congestive Failure ; , 191 
By Leon V. McVay, Jr... M.D., Dovucuas H. Sprunt, M.D., and Tuomas N. Stern, M.D., 
Me mphis, Tennessee 


A New Approach to Treatment of Brucellosis. 
By M. Ruiz Castanepa, M.D., and C. M.D., Mexico, D. F 


Selective Pituitary Failure: An Example Characterized by Deficient ACTH and Gonadotrophin 


Secretion with Intact Thyrotrophin Secretion 
By O. Mappock, M.D., Ropert B. Leacn, M.D., Sanper P. Kier, M.D., and 
Gorpbon B. Myers, M.D., Detroit, Michigan 
Liver Biopsy in Rheumatoid Arthritis. ... $16 


By E. R. Movirt. M. D., and A. E Davis, M.D., Oakland, ( alifornia. 


(Contents continued on page 12) 


In Spastic and Occlusive Vascular Diseases 


TENSODIN 


Tensodin is indicated in angina pectoris and other coronary and periph- 
eral vascular conditions for its antispasmodic, vasodilating and sedative 
effects. The usual dose is one or two tablets every four hours. No 
narcotic prescription is required. 

Each Tensodin tablet contains ethaverine HCl (non-narcotic ethyl homolog of 
papaverine) % gr., phenobarbital % gr., theophylline calcium salicylate 3 grs. 


Tensodin, ® a product of E. Bilhuber, Inc. 


BILHUBER-KNOLL CORP. Orange, New Jerse 


10 


_—_ 
— 


IUNCIL-ACCEPTED 


BIFACTON 


FIRST U.S.P.-APPROVED INTRINSIC FACTOR PRODUCT 


éach BIFACTON aie 


(NA provides an intimate mixture of intrinsic factor 
aN concentrate and vitamin B,2. The remarkable purity 
and potency of intrinsic factor in Bifacton enables 
| for the first time convenient, reliable oral vitamin 


B.: therapy for the pernicious anemia patient and 
others, particularly the aged, whose intrinsic factor 
secretion is deficient. Bifacton represents the first 
vitamin B,2 preparation which may be prescribed 


with confidence for all patients. 


Two tiny 
Bifacton tablets 
per day 
provide 

1 US.P. 
Anti-Anemia 
Unit 


ORANGE, NEW JERSEY 


© 


| 
| 
7 | | | i H 
| 
| 
| 
16 
| ee 
| => | 
se 
1] 


CONTENTS— (Continued) 


Metastatic Carcinoma of the Adrenal 521 
By K. Buttock, M.D., and Ausert E. Hirst, Jr., M.D., Los Angeles, California 


Clinical and Laboratory Studies of Infections Due to Pseudomonas Aeruginosa and Pseudomonas 


By Cuestey P. Erwix, M.D., Burton A. Watspren, M.D., and Raven Kruse, M.D., 
Milwaukee, Wisconsin 
Urethral Apoplexy: An Early Symptom of Malignant Hypertension . 638 


By Sam C. Pascor, M.D., and Joun M. Evans, M.D., Washington, D. C. 


The Action of Hydergine on the Circulation and Metabolism of the Brain in Toxemia of Pregnancy 537 
By Mirton L. M.D., and H. Winetecp Taytor, M.D., Philadelphia, Pennsylvania 


Electrocardiographic Pattern Simulating Acute Myocardial Injury 541 
By Harovp L. Osner, M.D., Portland, Maine, and Louris M.D., Boston, Massachusetts 


The Effect of Priscoline Upon Normal and Diabetic Glycemia ne : 546 
By Martin G. Gotpner, M.D., and Haro_p Zarowirz, M.D., Brooklyn, New York 


Contents continue yn we 14 


Proven 


IN ANGINA PECTORIS AND 
CORONARY ARTERY DISEASE 


Carefully controlled objective studies in humans and very extensive clinical experience have definitely 
proven the vaiue of Theobromine Sodium Acetate in treating Angina Pectoris and Coronary Artery Disease 
71 grains q.i.d. before meals and before In bottles of — 100 — 500 — 1000 
retiring. A capsule upon arising if necessary 
TABLETS THESODATE 
*(7), er) 0.5 Gm *(334 er.) 0.25 Gr 
THESODATE WITH PHENOBARBITAL THESODATE, POTASSIUM IODIDE AND PHENOBARBITAL 
er) 0.5 Gm with ( U5 gr.) 430 2 Tt Sodium A rl gr.) 0.3 Gn 
Gm. with (14 gr) 15 me Potassium lodid ( 2 gr.) 0.12 Gn 
) 0.25 Gm. with (14 gr.) 15 mg Phenobarbital er.) 1S mg 
Capsules also available in forms marked with asterisk (*) above in bottles of 25— 100 


For sample—just send your R blank marked 12 T! 


BREWER & COMPANY, INC. 


WORCESTER, MASSACHUSETTS U.S.A. 


the m TABS THEOBROMINE ACETATE 
| ORIGINAL 
EW. Ase 
| 
12 


Vallestril is 
highly effective in: 


Suppressing specific 
pituitary function 
lactation 

ovulation 


Suppressing menopausal symptoms... 


Cornification of vaginal mucosa... 


Control of symptoms of osteoporosis... 


Vallestril’ has 


It provides potent estrogenic activity only in 
certain organs, thus minimizing or completely 
obviating the well-known disadvantages of pre- 
viously available estrogens. These disadvantages 
are the high incidence of withdrawal bleeding, 
nausea, edema in the female and mastalgia and 
gynecomastia in the male. 

Vallestril has been shown!-5 to be more active 
than estradiol and to have twice the potency of 
estrone® on the vaginal mucosa when measured 
by the Allen-Doisy technic. However, Vallestril 
has been shown to have but one-tenth the ac- 
tivity of estrone on the uterus by the Rubin 
technic—a suggested explanation of its very low 


incidence of withdrawal bleeding. 


. Nausea 


. Mastalgia 


. Withdrawal bleeding 


“target action” 


Vallestril “‘quickly controls? menopausal 
symptoms, as well as the pain of postmeno- 
pausal osteoporosis and of the osseous metas- 
tases of prostatic cancer. The beneficial effect 
of the medication appeared within three or four 
days in most menopausal patients. There is also 
evidence that the patient can be maintained in 
an asymptomatic state by a small daily dose, 
once the menopausal symptoms are controlled.” 
Dosage: Menopause—3 mg. (1 tablet) two or 
three times daily for two or three weeks, followed 
by | tablet daily for an additional month. 
Supplied in 3-mg. scored tablets. 

Bibliography : Complete list of references avail- 


able on request. *Trademark of G. D. Searle & Co 


SEARLE RESEARCH IN THE SERVICE OF MEDICINE 


Vallestril achieves 
relative avoidance of 


21 
| 
546 4 
5 
ASE 
y 
‘ 


CONTENTS (Continued 


PROGRESS OF MEDICAL SCIENCE 


Medicine Dermatology and Syphilology 
January and July)—G. E. Burcu April and October 
C. THorre Ray J. H. Stokes, H. BeermMan and 


N. R. InGcranam, Jr 
Neurology and Psychiatry 
ey 


January and July)—F. G. Epaven and Oto-Rhino-Laryngology 
Puitre R. A. May (April and October N. D. FasBricant and 
A. Harry NEFFSON 
Surgery 
February and August Radiology 
I. S. Ravprn and C. G. Jonnston (May and November)—R. H. MorGan and 
Davip M. Goutp 
ithalmology 
February August Therapeutics 
W. L. Benepict and H. P. WaGEeNerR May and November 


C. EGGLeston and H. Goup 
Preventive Medicine and Epidemiology 
(March and S« ptembe r) 
J. E. Gorpon and Tueopore H. INGALLSs 


Pediatrics 
(June and December)—lI. J. Wotman and 
A. M. ANNI 


Pathology and Bacteriology Gynecology and Obstetrics 
(March and September) June and December 
G. Lyman Durr and E. G. D. Murray C. BacuMAN and Frankun L. Payne 


THERAPEUTICS 


Chemotherapy of Tuberculosis 552 
By Epcar Atsop Ritey, M.D., New York, New York 


RADIOLOGY 


Protection from Roentgen Rays. 578 
By H. Morean, M.D., Baltimore, Maryland 


Book Reviews and Notices oni 


For Control of Pain and Cough Council Accepted 


Dilaudid hydrochloride 


dihydromorphinone hydrochloride 


A powerful opiate analgesic with several advantages over morphine. 
Dilaudid acts quickly and is less likely to produce undesirable symp- 
toms. Dose for pain 1/48 to 1/20 grain, by mouth or injection; for cough 
1/96 to 1/64 grain, best given in a cough vehicle. May be habit forming. 


Literature upon 
request from BILHUBER-KNOLL CORP., Orange, New Jerse: 


Dilaudid, T. M. reg. 


= 


THE 


AMERICAN JOURNAL OF THE 


MEDICAL SCIENCES 


NOVEMBER, 1953 


ORIGINAL ARTICLES 


INTRAMUSCULAR VERILOID (AQUEOUS SOLUTION )° AS A 
HYPOTENSIVE AGENT 


By Joun H. Moyer, M.D. 


ASSOCIATE PROFESSOR OF PHARMACOLOGY AND MEDICINE 


AND 


IRA JOmNSON, M.D. 
INSTRUCTOR IN MEDICINE 


From the Cardiac Clinic of the Jefferson Davis Hospital and the Departments of Pharmacology 
ind Medicine, Baylor University College of Medicine, Houston, Texas. ) 


\ PREVIOUS report? on the treatment 


of acute hypertensive emergencies dealt 


with the intravenous use of a biolog- 
ically standardized and reproducible* 
mixture of ester alkaloids from Vera- 
trum viride, generically designated 
Since the hypotensive 
ffect of the veratrum alkaloids is de- 
action within the 
these agents possess 
ertain advantages over adrenergic and 
anglionic blocking agents. They are 
ist as effective in the supine position 
; in the upright position and postural 
flexes are not impaired. Therefore, 
n extract such as Alkavervir (Veri- 
id)® is particularly useful for the 
atment of hypertensive emergencies 
the unconscious or bedfast patient. 
serious unfavorable renal, cardiac 
cerebral effects have been reported 
llowing their use™5.8, 
There seems to be no question con- 
rning the efficacy of intravenous in- 


Alkavervir' 


endent on an 
ephalic region’, 


fusion of Alkavervir (Veriloid) as a 
method for reducing the blood pres- 
sure. It has been used effectively in 
the treatment of hypertensive crisis and 
encephalopathy. The administration of 
Veriloid by continuous infusion is fairly 
simple if compe tent and constant nurs- 
ing supervision is available. It is pos- 
sible, within 10 to 20 minutes, to re- 
duce a markedly elevated blood pres- 
sure to acceptable levels. The patient 
is then placed on a slow continuous 
intravenous infusion which must be 
under constant supe rvision, with very 
frequent determinations of the blood 
pressure, and adjustment of the rate 
of the infusion. The inconvenience of 
prolonged therapy of this nature makes 
an effective intramuscular preparation 
highly desirable if the blood pressure 
response is reproducible with a given 
dose and if this dose can be arrived at 
by a simple titration procedure; that 
is, progressively increasing the dose 
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on each injection until the proper one 
is ascertained. Such a preparation can 
be given as indicated by the return of 
blood pressure toward its pre-treatment 
levels, and requires much less super- 
vision? than when the drug is given by 
continuous intravenous infusion. Since 
intramuscular Veriloid seemed to have 
the theoretical advantages mentioned, 
it seemed important to determine its 
dosage range and if possible a means 
of predicting accurately the dose re- 
quired for any given patient. It was 


also 


hoped that the concomitant use 
of oral and intramuscular Veriloid 
would result in a lengthening of the 
interval between intramuscular doses, 
and thus further simplify the treatment 


of hypertensive emergencies. 


Methods. 


Was 


Solution Intramuscular .Veriloid 
inistered by repeated intramuscular 
injections to 35 patients with hypertension 
Phe patients were divided 2 

There were 


into groups 


Che se 


intramuscular Veri 


23 patients in Group # 
ceived only the 
loid. There were 12 patients in Group 2, who 


received intramuscular Veriloid after they 
had received the oral form of the drug for 
several days to 2 weeks. Prior to therapy 


there was essentially no 


difference between 
the 2 groups of patients. Seventeen patients 


19% had malignant hypertension, present- 


ing findings of retinal hemorrhages. and papil- 
ledema (Grade 4+ eyegrounds ac« ording to 
the Keith-Wagener classification ). Thirteen of 
the patients 37% presented evidence of 
moderate to severe renal damage. This was 
determined by renal function studies which 


included 

rate PSP 
and 
the patients in 


phe nolsulphonphth ilein excretion 
blood urea nitrogen, urinalvyses, 
concentration tests 
Group 1 and 3 in Group 
present d ence phalopathic manifestations. 

Initially 
the intrar 
drug re juired 
with ar 


maximum Five of 


+ 


in attempt was made to determine 
nuscular doses from the amount of 
to reduce the blood 


intravenous 


pressure 
infusion. Subsequent 
doses were adjusted upward or downward, 
as indicated, by increments of 0.1 or 0.2 mg. 
As the study proceeded, it became apparent 
that it would be equally satisfactory to start 
with an arbitrary intramuscular dose of 0.6 
meg. for the average adult 
then mg. incre- 
ments until a definite hypotensive response 


1. After this hypotensive threshold 


If nec essary, the 


dose was increased by 0.2 


was obtained 
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further 
h 


was reached, increases of 0.1 mg 

de sired 
that 
ages computed on the basis of weight offered 
little advantage this 


The blood 


quent intervals with a s 


dose until the 
response was obtained. We 


were added to 


found dos 


ove! arbitrary program 


pressure was determined at fre 
phygmomanome ter and 

position Atro 
pine and Neo-synephrine were always on hand 


to combat the possible development of ex 


with the patient in the supine 


cessive bradycardia (due to vagal stimulation 
or extreme hypotensive 


responses 


I 


The patients in Group were first placed 
on orally administered Veriloid in doses of 
1 mg. given 4 tim 1 day unless nausea 
and vomiting occurred. When this happened 
the dose was decreased until the patient did 
not experience side reactions from the drug 
Five patients who experienced naus« and 
vomiting refused further treatment. After the 
12 remaining patients appeared stabilized 
atter several davs te ) wee Ss and re peated 


I 


nis had been record- 


Veriloid 


blood pre ssure obse rvats 


ed, an intravenous infusion of 


was 
given in order to determine the hypotensive 
dose by this route when superimposed 
on previous oral medication The amount 
of Veriloid as determined by the intra- 
venous infusion was then used as 
the initial intramuscular dose which was 
given the following day, 2 to 3 hours afters 


the oral dose usually t ig 


days the 


On subse quent 
idjusted 
blood 


intramuscular dose was 


upward as in Group l until adequate 


pressure reduction was attained 


Results and Discussion. The respon- 
ses to optimal hypotensive doses of in 
tramuscular Veriloid in the Group 1 pa- 

\ satis- 
5 pressure 
was obtained in all patients. An opti 
mal response was considered to be a 


tients are recorded in Table | 


factory reduction in blood 


reduction in blood pressure to approx 
imately 150 systolic and 100 diastolic 
without producing prohibitive side re 
actions. There was no evidence of ar 
terial insufficiency (cerebral, coronary 
associated with reduction of the blood 
pressure. We consider this to be signifi 
cant because of the not infrequent as 
sumption of the compensatory natur 
of elevated pressures. 

It will be noted in Table 1A tha 
when the optimal doses had been ascet 
tained, the duration of the hypotensis 


response to intramuscular Veriloi 
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varied trom 75 minutes to 360 minutes 
(6 hours) with an average duration 
of 3 hours and 16 minutes, and the 
10 to 
30 minutes. This wide range indicates 


onset of action occurred within 


that for therapeutic purposes the intra 
muscular dosage must be individual- 
ized as described above, and the inter- 
val between injections must be spaced 
according to the response of the indi- 
vidual patient. None of the patients ob 
tained an adequate reduction in blood 
pressure with doses less than 0.8 mg. 
Therefore, it seems quite satisfactory to 
give the patient 0.6 mg. initially and to 
increase the dose in 0.2 mg. increments 
until the threshold of blood pressure re- 
sponse 1s reached much like one estab 
lishes the dose of insulin in the treat- 
ment of diabetes. Subsequent doses can 
be increased in 0.1 mg. increments 
until adequate blood pressure reduc- 
tion is attained. There did not seem to 
be a consistent relationship between 
the optimal intramuscular dose and the 
amount of drug required to reduce the 
blood pressure to a similar degree by 
the intravenous infusion. This method 
for estimating the intramuscular dose 
should be discarded since it is a cum- 
bersome procedure. 

The response to increasing doses of 
intramuscular Veriloid and the repro- 
ducibility of optimal doses on succes- 
sive days are presented in Table 1B. 
Reproducibility seemed adequate but 
it is quite obvious that in the respon- 
sive range the dose is quite critical 
which leaves no room for careless 
measuring of the amount of drug to be 
administered since amounts as small 
as 0.1 to 0.2 mg. made the difference 
between a good therapeutic result 
and an excessive blood pressure reduc 
tion with prohibitive side reactions. If 
excessive reduction in blood pressure 
occurred, the hypotensive response 
was apt to be markedly prolonged. 

Side reactions consisted chiefly of 
hiccoughs, salivation, nausea and/or 
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vomiting. These were seen in 
about half of the patients at 
optimum blood pressure responses, but 
none were considered to be of serious 
consequence. Nausea was prominent in 
5 patients and severe vomiting was 
noted in 2 instances. Our results with 
Veriloid are, therefore, 
quite similar to those obtained with 


Ver iloid*. 


blood pressure regulation was less con- 


intramuscular 


intravenous However, the 
sistent, probably a result of the narrow 
therapeutic index of veratrum and a 
more variable blood level following the 
intramuscular route of administration 
by comparison to the intravenous route. 
Frequent adjustment of dosage may 
be necessary to get the best response in 
any individual patient. Our impression 
is that once the individual intramuscu- 
lar dose is established, it is usually not 
at less than 4- 
hour intervals, and in many 


practical to repeat it 
patients 
not as often as this. After the optimum 
dose has been established, subsequent 
doses of the drug must frequently be 
reduced as the interval between in- 
After the re- 
sponsive dose is ascertained, it is fre- 


jections is decreased. 
quently easier to maintain the dose 
vary the 
periods between drug administration 
(depending on the rapidity with which 
the blood pressure returns to control 


constant (optimal and 


levels), so that excessive reduction in 
blood pressure does not occur because 
of overlapping blood levels from the 
previous period of drug administration. 
If excessive reduction in blood pres 
sure occurs, the optimal dose does not 
seem to be altered, providing adequate 
time elapses before the next dose is 
given. Our experience has demon 
strated that the intramuscular admin 
istration of Veriloid is a practical thera 
peutic procedure for hypertensive 
emergencies and bedfast patients sinc« 
it reduces the supine blood pressure a 
well as the erect blood pressure. 


rABI 


INTRAMUSCULAR VERILOID 

rhe prior oral administration of Veri- 
loid actually shortened the duration 
(Fig. 1B) of effective blood pressure 
reduction which was obtainable by an 
intramusculay injection from an aver- 
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probably also accounts for this observa- 
tion. The optimal dose of the intramus- 
cular drug was reduced about 50% by 
the prior oral administration of Veri- 
loid, but the response was much less 


PABLE 1B.— RESPONSE TO VERILOID ADMINISTRATION INTRAMUSCULARLY—A COMPARISON 
OF RESPONSIVENESS TO PROGRESSIVELY INCREASING DOSES AND 
REPEATING THE SAME DOSE ON DIFFERENT DAYS* 
B.P. at BLP. 
Cont Vaximum Pulse Reduction IM. 
BP Response Rate Dose 
On- Dura- mq.) 
S D S D ( Dr set tion ( Total) Side Effects 
: 06 142 170 104 S4 68 10 120 1.3 None 
190 128 162 100 84 64 10 130 1.5 Nausea 
204 140 158 4} 84 60 15 360 1.6t None 
dg 222 136 220) 140 S4 84 1.0 None 
224 134 154 100 SO 76 20 240 1.6 None 
224 132 162 92 96 68 30 175 1.6 None 
234 130 ISS 106 100 72 20 180 1.7 None 
266 160 140 90 86 64 10 270 .:97 Nausea, salivation 
262 154 118 56 S88 60 15 360 1.7 Nausea and vomiting 
250 132 208 118 96 92 30 60 t.9 None 
236 136 130 SO S4 76 10 300 1.9 Severe vomiting 
+ 206 126 ISO 126 SO 76 1.5 None 
190 116 174 114 76 72 15 30 1.6 None 
ISS 118 180 112 78 78 y 1.7 None 
184 116 154 96 64 50 15 180 1.8 None 
180 110 160 06 72 64 20 115 1.8 None 
+2 206 120 146 S6t 96 SS 10 210 1 Oot None 
40 140 116 70 76 56 10 300 1.3 Nausea and vomiting 
5 222 136 218 140 84 88 1.2 None 
24 134 174 86 SO 78 15 205 1.7 None 
224 132 162 92 90 68 15 180 1.7 None 
36 136 206 110 100 72 20 205 Be, None 
Gz 206 140 182 108 S4 72 30 120 1.2 None 
0) 176 176 104 72 64 10 180 1.5 None 
O4 140 158 94 S4 60 10 ? 1.6 None 
= OO 110 ISG 112 72 64 1.0 None 
10 120 158 88 68 60 30 360 1.2 Mild nausea 
SF 04 126 160 100 96 64 10 180 1.0 None 
18 116 140 54 88 74 10 160 1.0 None 
iz 10 126 180 126 80 78 1.5 
1) 116 178 114 76 68 1.6 None 
6 116 154 96 70 56 20 210 1.8 None 
”) 116 166 100 75 64 10 180 By fs None 
108 ") 118 150 863 100 88 20 210 1.0t None 
¥ LO 116 116 70 76 60 20 230 1.3 Nausea and vomiting 
a! t 130 165 99 83 70 16 202 1.5 
es: [Same dose repeated on 3 separate occasions with similar results 


1A for key to abbreviation 


! over 3 hours to slightly less than 
us (Table 1A and 2A). This may 
elated to the relatively smaller 
; of intramuscular solution used in 
combined experiments. The some- 
unpredictable rate of absorption 


he orally administered Veriloid . 


reproducible from ( Table 
2B and Fig. 2). 

Here again the determination of the 
effective hypotensive dose by the in- 
travenous route (when administered 
while the patient was also taking oral 
medication) was of little value in de- 
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MOYER, 


termining the effective dose that should 
be given initially by the intramuscular 
route 

\ typical study is presented in Figs. 
1A and 1B in which the response to 


Fig. 1A The blood pressure response to an intravenous infusion of Veriloid is pre sented in 
Study A. Study B shows a minimal response to 1.4 mg. of Veriloid I.M. When the dose wa 
increased to 1.6 mg., 2 davs later the response was pute prot nent Study (¢ 

* ° 


JOHNSON: 


Veriloid when administered intraven 
ously is compared with the response 
following the intramuscular route of 
administration alone and in combina- 


tion with orally administered. Veriloid. 


Fig. 1B.—Same patient as in Fig. 1A. There is a marked and sustained reduction in bk 


pressure 
on 3 separate occasions with similar 
in addition to the oral 


for about 4 hours when 1.7 mg. of Veriloid is given I.M 
In Study E, 
Although the blood pressure reduction was similar to that in Study 


results. 


This dose was repea 


intramuscular Veriloid was iy 


the response was considerably less sustained 


| 


INTRAMUSCULAR VERILOID 


The maximum response occurs in 10 
to 20 minutes after the intravenous in- 
fusion; whereas after the intramuscular 
administration, it occurs in 20 to 90 
minutes. In this case example the opti- 
mum response after the intramuscular 


Pressure 
~ 
e 
i ‘4 ‘ 
3 a € 


AS A HYPOTENSIVE AGEN’ 


drug occurred on a dose of 1.7 mg. 
within 20 minutes and the blood pres- 
sure remained reduced below the con- 
trol levels for 4 hours. After maximum 
blood pressure reduction was obtained, 
it remained at a rather constant level 


RAPY 


». 

be ie 6 


2A.—The maximum blood pressure response following progressively increasing doses of 
Veriloid given intramuscularly (no concurrent oral medication ). 
RESPON A TITRATE 
2 VERILOIC PATIENT A R 
THE ORL ALLY 
yst Pressure 
> 
re re 
(OE 2 04 6 0 \ 10 / 
Veriiorc ™ j 
wv \ 
i 3 Ss g 7 8 > 10 it 
TIME N DAYS > 
2B 


Che maximum blood pressure response to a titrated dose of intramuscular Veriloid 


given in addition to oral Veriloid. The response is more erratic than with parenteral 
therapy alone. This is the same patient as presented in Fig. 2A. 
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1S6 INTRAMUSCULAR VERILOID 


for 2% hours 
progressively 


following which it 
rose to control 
the next hour. When the 
same patient was then placed on 16 
mg. of oral Veriloid daily, the pressure 
was reduced slightly trom the control 
levels. When the intramuscular drug 
was now given in addition to the oral 
drug the optimum response occurred on 
a dose of 0.7 mg. (1.M.) but the blood 
pressure 


levels ove! 


reduced for only 
60 minutes following which it rapidly 
rose to the same level observed prior 
to the administration of the intramus- 
cular Veriloid. 

Summary and Conclusions. Intra- 
muscular Veriloid (aqueous solution) 


remained 


reduces the blood pressure in patients 
with hypertensive disease. This route 
of administration simplifies the main- 
tenance of the veratrum-induced hypo- 
tension for the treatment of hyperten- 
Combined oral and 
intramuscular did not 
offer any advantages over intramus- 
cular therapy alone. 

It appears that the best approach 


sive emergencies. 


administration 


AS A HYPOTENSIVE AGENT’ 

to establishing the proper dose is to 
start with a small dose; namely, about 
0.6 mg. in the usual case. If this does 
not produce a satisfactory hypotensive 
response, succeeding doses should be 
increased by 0.2 mg. at a time, until 
a definite r noted. Further 


be necessary 


response 1S 


increases of 0.1 mg. may 
to achieve the desired degree ol hypo- 
tensive response The established intra- 
then 


tered at approximately 6-hour intervals 


muscular dose may be adminis- 


(more or less as indicated). In an 
occasional patient, intervals as long as 
12 hours may be necessary between 
doses. The response of the individual 
patient must be at all times the guide 
to the size and the frequency of dosage. 

The use of a continuous intravenous 
infusion to establish the dose of intra 
muscular drug that would be necessary 
to adequately reduce the blood pres- 
sure was of little value since the rela 
tionship was too variable and the nec 
essary dose of the intramuscular drug 
wes too critical (narrow therapeutic 


index 
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THE RELATIVE EFFICACY OF ERYTHROMYCIN (ILOTYCIN) 
AND OF PENICILLIN IN THE TREATMENT OF PNEUMOCOCCAL 
LOBAR PNEUMONIA 


By Roperr Austrian, M.D. 
ASSOCIATE PROFESSOR OF MEDICINE 


RoBEerRT ROSENBLUM, M.D. 
RESIDENT PHYSICIAN, KINGS COUNTY HOSPITAL 


AND 


THE PNEUMONIA Stupy Groupt 


From the Department of Medicine, College of Medicine, State | niversity of New York at 
New York City and the University Medical Service, Kings County Hospital, 
Brooklyn, New York. ) 


Wirn the advent of erythromycin’, 
. bacterial agent® with an antibacterial 
spectrum similar to that of penicillin® 
has become available for the treatment 
of infections in man. The potential role 
of the newer antibiotic in the thera- 
peutic armamentarium can be assessed 
in part by comparing its efficacy to 
that of penicillin in the management of 
lisorders in which thé latter drug is 
of established value. The present re- 
port is concerned with the relative 
merits of erythromycin and of penicil- 
in in the treatment of pneumococcal 
obar pneumonia. 


Method of Study. All patients with evidence 
acute infection of the lower respiratory 
ict admitted to the medical wards of the 
liversity Division, Kings County Hospital, 
etween November 1, 1952, and April 30, 
153, were included initially in the study. 
’n admission, the following laboratory studies 
ere performed: Roentgen-ray of the .chest, 
hite blood cell count, blood culture, and a 
dy of the sputum by direct smear, Quellung 
iction®, culture and mouse inoculation. The 
essment of the severity of illness on admis- 
n was based upon the objective historical, 


physical and laboratory findings listed in 
Table 1, together with the clinical impres- 
sion of the hospital physician at the time of 
his initial examination of the patient. 

The patients were divided into 2 compa- 
rable groups, one receiving erythromycin®® 
orally, the other penicillin by intermittent 
intramuscular injection. All patients with his- 
tory numbers ending in an odd integer re- 
ceived erythromycin while those whose his- 
tory numbers ended in an even integer were 
given penicillin. 

Patients treated with erythromycin re- 
ceived 400 mg. on admission and 400 mg. 
every 6 hours thereafter. Treatment was con- 
tinued until the rectal temperature was be- 
low 99.6° F. for 72 hours. Patients receiving 
penicillin were given 300,000 units of the 
aqueous sodium salt intramuscularly on ad- 
mission and every 12 hours thereafter until 
the rectal temperature was below 99.6° F. 
for 72 hours. 

During the course of illness, the following 
observations were made: rectal temperature 
every 4 hours; white blood count at intervals 
of not longer than 3 days; measurement of 
hemoglobin once weekly; urinalysis once 
weekly; Roentgen-ray of the chest before 
discharge or as otherwise indicated. 

All patients admitted with a clinical diag- 
nosis of pneumonia in the period noted above 
were included initially in this study. Those 


+ Martin Metz, M.D., Leonard Fox, M.D., Ira J. Gelb, M.D., Benjamin A. Rosenberg, M.D. 


1 Daniel B. Kushner, M. D. 


° The capsular typing serum used was made available through the courtesy of Dr. H. D. 
rsma, Lederle Laboratories Division, American Cyanamid Company. 


°° The erythromycin used in this study was supplied by Eli Lilly and Company, through 


courtesy ‘of Dr. J. W. Smith. 
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diagnosis could not be substan- 
ot a 


In whor 
isolation pheumococs us 
of 
pulmonary consolidation were excluded sub- 
1 ntly Ex luded 


and by roentgenographic demonstration 


also was one patient who 


ISENBLUM: 


erythromycin and 26 with penicillin. 
Assessed according to the criteria set 
forth in Table 1, the 
considered to be of comparable severity 


intections were 


hould have received penicillin but who was in the 2 groups save for the higher in- 
rABLE 1 CLINICAL AND LABORATORY DATA IN 50 CASES OF PNEUMOCOCCAL 

LOBAR PNEUMONIA 
Patient Pp 
hron 
\ \ \ 

Total Pa I D4 100 26 100 
Ma 14 58 19 r | 33 66 
Fem: 10 41.7 5.9 
White 12 50.0 14 53.9 65 52 
Neg! 12 50.0 12 1G 1 48 

Age of Patients 
Under 40 9 37.5 12 +61 24 +S 
40 to 59 vears 6 25.0 8 12 
Over 60 37.5 6 15 0 

Severity of disease 
Mild 15 62.5 IS 69 OG 
Moderat: 6 25.0 26.9 13 265 
Severe l 4.2 0 0 l 2 
Critical 2 8.3 l 6 

Duration of illness before 

admission 

1 to 2 days 6 95.0 9 4 15 80 
3 to 4 days 8 33.3 7 69 13 30 
5 to 6 days 5 20.9 8 0O.8 13 26 
Over 6 days 2 Ss 0 0 » 4 
nknown 3 12.5 10 

Indications ot se verity 
Bacteremia 7 29.2 t 15.4 11 22 
Multilobar involvement l $.2 3.8 
Leukocytes less than 

8,000 per c.mm 3 12.5 2 ) 10 

Shock l 4.2 0) 0 l 2 
Disorientation 2 g 3 

Alcoholism 3 12.5 11 6 12 
Other* 16.7 7 1] 22 

Pneumococcal] types 
lto8 17 70.8 18 69 35 70 
Higher types 6 25.0 8 14 28 
| ntyped 1 2 0 (0 

Patients receiving prior 
treatment 8.3 0 0 

Sensitive to Penicillin | 2 0 1) l 2 
* Cardiac failure, diabetes, narcotic addiction, ete 

treated with terramycin through error and re cidence of bacteremia among those 


covered une ventfully. One patient with a 
history of sensitivity to penicillin who should 
have received penicillin according to the pro- 
tocol was treated with erythromycin and is 
included with those receiving this drug. 


Results. Of the 50 patients compris- 
ing the study, 24 were treated with 


treated with erythromycin. 

The results of therapy are summar- 
ized in Table 2. Three deaths occurred 
in this series of patients. Of the 2 pa 
tients treated with erythromycin who 
succumbed, one was an 82-year-old- 


se 
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white male admitted on the third day 
of illness with lobar pneumonia of the 
left lower lobe and bacteremia due to 
pneumococcus type Z, His leukocyte 
count on admission to the hospital was 
12,000 per c. mm. and his temperature 
102° F. Though somewhat dehydrated, 
he was not in shock. He died suddenly 
| hours after his initial and only dose 
of erythromycin. The other patient who 
received erythromycin and died was a 
63-year-old white male diabetic with 
lobar pneumonia involving the left 


count was 6,360 per c. mm. and the 
blood urea nitrogen 144 mg. per 100 cc. 
Following treatment with penicillin, 
the patient’s temperature fell gradually 
to normal on the fourth hospital day, 
but it rose again to 102° F. on the 
eighth hospital day, and the patient 
died 24 hours later. Necropsy per- 
formed 14 days after death revealed 
multiple small abscesses in the left 
lower lobe. 

The protocol for treatment with 
erythromycin was maintained in all pa- 


RESULTS OF TREATMENT OF 50 PATIENTS WITH PNEUMOCOCCAL 


LOBAR PNEUMONIA 


rABLE 2 
Patients given 
erythromycin 
No. 
lotal Patients 24 100 
Duration of fever follow- 
ing start of therapy: 
| day or less s 33 
2 days 5 20 
3} days 3 12 
day s or more Ss 338 
Duration of WBC greater 
than 10.000* per 
c.mm.: 
day s or less 7 29 
+ to 6 days 5 20 
days or more t 16 
mplications 4 16 
Deaths 2 8 


er lobe and bacteremia due to pneu- 
occus type 3. His leukocyte count 
he time of hospitalization was 10,200 
c. mm. and his temperature 104.2° 


The patient was treated with 


hromycin orally; but, because he 
in shock, penicillin, 600,000 units 
muscularly every 6 hours, was ad- 
‘tered concomitantly. Despite these 
supportive measures, the patient 
red 16 hours after entering the 
ital. The one patient in the group 
d with penicillin who died was 
year-old white male hospitalized 
uremia, lobar pneumonia of the 
ower lobe and bacteremia due to 
mococcus type 3. The leukocyte 


Patients give n 


penicillin Total 

No. No. 

26 100 50 100 
$ 5 19.6 13 26 
9 7 26.9 12 24 
5 l 3.3 
8 13 50.0 21 42 
2 12 46.1 19 38 
9 5 19.6 10 20 
7 6 23.2 10 20 
7 15.4 Ss 16 
3 l 3.8 3 6 


Eleven patients did not have a white blood cell count as high as 10,000 per c.mm. during their 


tients save one who developed a sterile 
syn-pneumonic effusion and who re- 
ceived penicillin and streptomycin af- 
ter the seventh hospital day without 
evident alteration of her gradual prog- 
ress to ultimate recovery. 
Complications occurred with equal 
frequency in both treatment groups. 
In each group, 2 patients developed 
clinical and roentgenographic evidence 
of pleural effusion which resolved spon- 
taneously. Thoracentesis in one re- 
sulted in the recovery of sterile fluid. 
Resolution of the pneumonic process 
was delayed longer than 3 weeks in 
one patient in each treatment group 
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and multiple abscesses were found ; 
necropsy in the patient dying follow. 
ing treatment with penicillin. 

No untoward noted 
that could be with certainty 
to either chemotherapeutic agent; and, 
in the dosage employed, erythromycin 
cid not give rise to gastrointestinal 
symptoms. One possible instance of 
drug fever following the administration 
of erythromycin occurred in a 77-year- 
old white male. After a fall in tempera- 
ture to normal on the fourth hospital 
day together with clinically evident im- 
provement, the patient developed _re- 
mitte ¥ fever between 101° F. and 
102.6° F. which persisted from the fifth 
to the gi hospital day. At this 
time, it was suspected that he might 
drug fever and with 
erythromycin His 
fell promptly to normal 
afebrile thereafter. 
of the patient's age and gen- 
eral status, it was deemed 
readminister erythromycin. 

Discussion. The results of this study 
involving a limited number of patients 
suggest that erythromycin is a suitable 
drug for the treatment of pneumococcal 
lobar pneumonia. The therapeutic re- 
sponses observed were similar to those 
noted by Haight and Finland*® though 
they are somewhat at variance with 
those of Bunn?, who abandoned the use 
of erythromycin after experie neing 3 

results in a series of 12 


reactions were 
ascribed 


treatment 
discontinued. 


have 
Was 
temperature 
and he remained 
Because 


unwise to 


unsatisfactory 
patients. 
Several properties of erythromcyin 
merit comment. First, the drug exerts 
antibacterial activity against a limited 
number of bacterial species*® and for 


ERYTHROMYCIN 


AND PENICILLIN 


that reason it should be 


employe only 
under conditions where 


laboratory fa- 
cilities permit the establishment of an 
etiologic diagnosis with reasonable cer- 
tainty. Second, 

i including 


number of bacterial 
may 


clinically significant 


species, pnheumococcus, 
develop in vitro, a 
degree of resistance to erythromycin’ 
Although clinical in the treat- 
ment of pneumococcal pneumonia with 
erythromycin as a result of this phe- 
nomenon has not yet been reported, the 
possibility ot 


failure 


event makes 
pote ntially 
factory drug than penicillin. 
relative insolubility of 
and the unavailability of : 
for parenteral 
time 


such an 


erythromycin a less satis 
Third, the 
erythromycin 

prepari ition 
administration at the 
of this study 


a less suitable 


have made it seem 


medicament for treating 
critically ill patients who might require 
the immediate ade 
quate blood and tissue levels of an anti- 
bacterial For reasons, it 
is suggested that erythromycin be re 


establishment of 


agent. these 
served as an alternative form of therapy 
for pneumococcal lobar pneumonia, its 
principal value residing in the fact that 
it may be administered to patients sen 
sitized previously to penicillin. 

Summary. The efficacy of erythro 
mycin has been compared to that of 
penicillin in the treatment of pneu 
mococcal lobar pneumonia and the r 
sults obtained with these antibacterial 
agents have been similar. The potential 
value and limitations of erythromycin 
have been reviewed briefly and in tl 
light thereof, it is suggested th 
erythromycin be reserved as an alt 
native form of therapy for pneum 
coccal lobar pneumonia. 
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From the Divisions of Medicine, Pathology and Bacteriology, Unive rsity of Tennessee College 


of Medicine, 


educational and economic 
dvances in the past 10 to 15 years 
have greatly altered the problems of 
medicine. Tuberculosis is no longer 
the leading death*; other 
formerly prevalent infectious diseases 
such as typhoid fever and malaria 
have practically disappeared in_ this 
country?>. At the physician 
; primarily concerned with the prob- 
an aging population; that is, 
vith such conditions as cardiovascular 
malignancy, pulmonary em- 
and diabetes mellitus. Car- 
liovascular disease is by far the great- 
t scourge of the current period and 
responsible for more deaths ‘than 
next 5 most common causes com- 
ned'*. With continued medical prog- 
s, the number of persons included 
the older age groups should con- 
ue to increase; and therefore, dis- 
es of the heart and blood vessels 
ich are especially common in 
iatric persons should assume even 
iter importance. 
ifectious diseases, 


MEDICAL. 


cause of 


present, 
iCms ot 


Isease 
} 


however, have 
been eliminated. Indeed, they are 
ing to re-assume their former pos- 
of importance. These conditions 
occurring with increasing  fre- 
ney in the guise of intercurrent 
plications of chronic degenerative 


esses. In this new role, bacterial 


and the John Gaston Hospital, Memphis, 


Tennessee ) 


infections (especially those involving 
the respiratory and renal systems) are 
directly or indirectly causing the 
death of countless elde rly individuals. 

The geriatric cardiac patient pos- 
sesses a limited cardiovascular reserve. 
This may have resulted from chronic 
disease such as rheumatic infection, 
prolonged hypertension, coronary ar- 
tery disease, syphilitic involvement or 
previous bacterial endocarditis. There 
may have only been the inevitable 
wear and tear of time. Whatever the 
mechanism, infections, and _particu- 
larly those involving the respiratory 
tract, are prone to precipitate cardiac 
decompensation in elderly individ- 
Tn such instances after 
the re-establishment of a state of com- 
pensation by the use of digitalis, low 
sodium diet, diuretics and limitation 
of activity, respiratory infections re- 
main a grave hazard. Although in re- 
cent years there has been a remarkable 
reduction in fatalities resulting from 
all types of bacterial pneumonia’, this 
condition continues to be a_ serious 
danger to those past middle life. De- 
spite intensive administration of sulfa- 
diazine, penicillin and streptomycin, 
34 cases of acute nontuberculous bac- 
terial pneumonia died in the John 
Gaston Hospital in 1950. In 8 fatal 
cases of pneumococcic pneumonia the 
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19? MC VAY, 
was 67.4 years with the 
e being 50 to 82; while in 26 deaths 
from pneu- 
was 66.9 years with 
to 93. Only 3 pa- 
tients in the latter group were under 
50 years of age. These results empha- 
important prognostic signifi- 
of age in pneumonia. 


average age 
rang 
acute nonpneumococcic 
monia the average 


the range being 37 


size the 
cance 

No patients are more susceptible to 
respiratory than those suf- 
congestive fail- 
individuals frequently 
bronchitis and_ suffer 
from repeated bouts of nasopharyn- 
gitis, bronchitis and broncho- 
As a result of chronic pul- 


infections 
fering from chronic 
ure!’, These 
have chronic 
acute 
pneumonia. 
im- 
y_ bacterial 
Pulmonary 
infarction is and_ together 
with stasis, and limited 
re spir atory movement further encour- 
bacterial infection. In addition, 
congestive failure reduction 
in the tone of the gastrointestinal tract 
with delayed emptying of the stomach; 
freque ntly cardiac hepatic 
congestion and jaundice are compon- 
ents of the syndrome of chronic fail- 
ure® 19.14.1631 As a result, the patient 
suffers from anorexia, nausea, vomiting, 
flatulence, weight loss, anemia, weak- 
ness and reduced resistance. Constipa- 
tion is usual, diarrhea occasional. Renal 
complications result in loss of albumin 
and along with liver involvement and 
malnutrition tend to produce hypo- 
proteinemia. The summation of these 
derangements greatly increases susce p- 
tibility to infection. 

Once pulmonary infection occurs in 
a patient having chronic congestive 
failure, a vicious cycle is inaugurated. 
Bedrest with restriction of activity in- 
creases the likelihood of thrombosis and 
embolism while enhancing pulmonary 
congestion. Bowel dysfunction (consti- 
pation), muscular weakness and an- 
orexia become prominent complaints. 


monary congestion, drainage is 
paired; therefore, 


intection is 


secondary 
encouraged** 
common 


congestion, 


ages 


causes a 


cirrhosis, 
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Toxemia of infection adds _ further 
strain to the failing heart. In addition, 
renal and hepatic complications are 
common. The age effect of con- 
finement to bed or rigid curtailment 
of activity in well 
recognized and difficult problem. It 
is important to recall that next to car- 
diac failure, 
death in cor pulmonale is respiratory 
infection®*. A recent report emphasized 
the frequency of pneumonia as a cause 
of death in rheumatic heart 

In the past few years the prophy- 
lactic treatment of rheumatic fever has 
become firmly established*. In this in- 
stance efforts are primarily directed to- 


older persons is a 


the most common cause of 


disease. 


ward preventing the occurrence of res- 
piratory infections caused by group 

beta hemolytic streptococci. Would : 
be possible, in a similar manner, to 
reduce the incidence of secondary pul- 
monic infections in persons having 
chronic cardiac failure? If this could 
be accomplished, it would not only ex- 
tend life but greatly 
its enjoyment. Economic savings would 
Many of the recently 
developed antibiotics have a_ broad 
spectrum of activity and are effectiv 


would promote 


be considerable. 


against numerous Gram-positive and 
Gram-negative bacteria. 
is of value in the 
phneumococcic and nonpneumococcic 
bacterial pneumonia**. Also, in vitri 
methods had established that this anti 
biotic was active 
respiratory pathogens as pneumococci 
streptococci, staphylococci and 
many strains of Friedlander’s §bacill 
(Klebsiella pneumoniae )*:?®, In othe 
studies it was observed that aureom\ 
cin was effective in the prophylaxis 
of rheumatic fever and in the prever 
tion of superimposed respiratory infe 
tions in such chronic pulmonary di 
bro 


Aureomycin 
treatment of acute 


against such commo! 


eases as and 
chiectasis!®:2° 
aureomycin were administered for pi 
longed "periods, few significa 


e mphy sema 


very 


. When large amounts otf 


| 


| 
| 
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t 


ANTIBIOTIC PROPHYLAXIS IN 


side effects were noted; no anaphylac- 
toid reactions With 
dosage in the range of 0.5 to 1 gm. 
daily, even annoying gastrointestinal 
symptoms were minimal®*. The addi- 
tion of the methyl and propy] esters of 
para-hydroxybenzoic acid (Paraben) 
to this antibiotic was be <i> to have 
largely controlled the overgrowth of 
C. albicans**. Therefore, it was de- 
cided to administser aureomycin for 

prolonged period to elderly persons 
with severe cardiac disease. 

The present paper constitutes a re- 
port of the long term use of aureo- 
mycin as a prophylactic agent in 149 
cases of chronic congestive failure. 
Comprehensive laboratory procedures 
concerned with the evaluation of alter- 
ations in the bacterial flora and with 
the development of resistant micro- 
organisms are included. In addition, 
toxicity studies are presented. 


Methods. Following a _ consideration of 
blood concentrations attained with various 
amounts of aureomycin, it was decided to 
employ — th following daily regimen; 250 
mg. were administered 30 minutes to 1 hour 
before breakfast and again 2 hours after 
the evening meal. In 4 hospitalized patients 
who received this dosage, blood levels Tang- 
ed from 0.72 to 2.0 mcg. per cc. over a 
period of 24 hours; in one instance no trace 
f the antibiotic could be detected. Subse- 
juently 12 ambulatory patients being ob- 
erved through the Out-Patient-Department 
vere given this medication and disclosed 
ood levels varying from 0.06 to 4 mcg. per 

during a period of 16 hours. No evidence 

aureomycin could be demonstrated in 2 
nstances. A review of the literature and of 
ur previous studies, indicated that such 
ood concentrations should be adequate to 
restall the majority of common bacterial 
fections involving the respiratory tract*.24, 

Previous clinical observations had estab- 
hed that dosage of this magnitude pro- 
iced very few toxic side effects. Aureo- 
vein containing Paraben (methyl and 
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propyl esters of para-hydroxybenzoic acid) 
was employed throughout this study. 

In an effort to eliminate unintentional bias 
and so obtain as objective results as possible, 
placebo capsules® were obtained which were 
identical in appearance with the aureomycin 
preparation used in this investigation. Al- 
ternate patients received aureomycin and 
placebo medication. 

In this manner neither the patient nor the 
physician knew which preparation a given 
individual was receiving. All patients be- 
lieved that the same medication was ad- 
ministered to every one. By employing this 
experimental method, a control group was 
obtained for comparative clinical and lab- 
oratory observations. 

One hundred and seventy-five patients 
attending the General Medicine Clinic of 
the John Gaston Hospital and the University 
of Tennessee College of Medicine were in- 
cluded in this investigation. These individ- 
uals had advanced chronic congestive failure 
which required the administration of mer- 
curial diuretics 1 to 5 times each week in 
addition to digitalis, ammonium chloride and 
a low sodium diet. All patients were from the 
lowest social and economic strata. Because 
of failure to return to the clinic, it was nec- 
essary to delete 26 cases. Of the remaining 
149 persons, 73 were in the aureomycin group 
and 76 were in the control series. The aver- 
age age of those in the antibiotic category 
was 62.3 years as compared with 63.5 years 
for the controls. Sixty-two of the patients 
in the aureomycin series were Negroes while 
11 were white; 60 of those in the placebo 
group were Negroes and 16 were white. In 
the aureomycin category 46 were males and 
27 were females as compared with 54 males 
and 22 females among the controls. The 
etiology of the cardiac disease in the anti- 
biotic group was as follows: hypertension, 50; 
coronary artery disease, 14; rheumatic heart 
disease, 5; syphilis, 3; hypertension and cor- 
onary artery disease, 2. A similar review of 
the control cases revealed: hypertension, 44; 
coronary artery disease, 21; hypertension and 
coronary artery disease, 5; rheumatic heart 
disease, 4; syphilis, 2. 

Each patient in this study was examined 
at isthe intervals in the General Medicine 
Clinic of the John Gaston Hospital. In ad- 
dition, every 3 months a comprehensive ex- 
amination was performed in the Antibiotic 
Clinic. At that time the following labora- 


* The formula for the placebo capsules expressed in mg. per capsule was anhydrous dical- 
m phosphate, 689; magnesium stearate, 10; mineral oil, 13; F. D. and C. yellow #5 dye, 1. 
a later date this formula was modified to — dicalcium phosphate, 360; “proflo”, 


60; magnesium stearate, 10 and mineral oil, 1 
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14 MC VAY, 
tory procedures were carried out; hematocrit, 
complete blood cell 
nonprotein nitrogen, 
bromsulfalein retention, cephalin- 
flocculation, total and fractional 
cholesterol and cholesterol esters. An 
electrocardiogram was obtained 

roentgenograms were 


sedimentation rate; 
count, urinalysis, 
bilirubin, 
cholesterc! 


protein, 


serum 


every 3 
months and 
is indicated 


secured 


Results. The period of observation 
in this study ranged from 19.5 to 21 
months with an average of 20 months. 
Thirty-four deaths occurred 


during 
this investigation; 


15 were in the aureo- 
while 19 were in the 
placebo category. The average age of 
who died in the former group 
years, in the latter 61 years. 
Twenty four deaths (71%) took pl: ice 
in the John Gaston Hospital and were 
carefully studied; 
the aureomycin 


myc in group 
those 
Was 66 


9 of these were from 
series and 15 
from the control group. Thirteen fatal 
were examined at necropsy; 5 
had received aureomycin while 8 had 
been controls. Bacteriologic procedures 
revealed no overgrowth of Ps. aerugin- 
osa, P. vulgaris, hemolytic strains of 
M. pyogenes var. aureus or of C. albi- 
cans in any Case treated with aureo- 
mycin. Ps. aeruginosa and E. 
isolated from the blood 
the lungs in one instance; 
was a control patient. 

\ definite reduction in re spir atory 
infections was observed in the anti- 
Bronchopneumonia was 
the principal cause of the terminal hos- 
pitalization in 4 persons from the con- 
trol group as compared with only one 
from the aureomycin series. In the 
antibiotic respiratory infec- 
tions were decreased in freque ney by 
at least 50% in 30 cases, were un- 
changed in 41 and actually increased 
in 2 (Table 1). A similar evaluation of 
the control patients disclosed a reduc- 
tion of 50% or more in only 4 cases; 
in 69 there was no change, while a 
definite increase occurred in 3. There- 
fore, 7.5 times as many persons sus- 


Cases 


coli were 
and 
this 


stream 
however, 


biotic cases. 


category, 
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reduction in 
infections in the 


tained a 
pirator 


significant res- 
antibiotic 
group as compared with the placebo 
category. During the this 
patients rec aureomycin 
hospitaliza- 
failure or 


course of 
study ‘iving 
prophylaxis required 47 
tions because of congestive 


this 
group. 


infections; contrasted 
the control Hospital 
cays in the antibiotic group were 633; 
in the pl icebo category they totaled 
701. Bronchopne ‘umonia and acute bron- 


respiratory 
to 57 in 


chitis necessitated institutional care in 


only one case in the aureomycin series 


but in 4 of the controls. 
TABLE 1.—INCIDENCE OF RESPIRA 
TORY INFECTIONS 
No. of Patients 
eomy ('ontro 
serv Serve 
Decreased at least 50 30 $ 
No significant change $1 69 
Increased $ 
From April 1. 1953. to Mi Ly l, 1953, 


each patient was asked if he believed 
that his health had become better, 
unchanged or since 


was 
this 
the aureomycin 
36 believed themselves better, 
36 regarded themselves as unchanged 
and 1 considered himself worse (Table 
2). Of the controls, 23 thought them- 
selves better, 46 believed themselves 
unchanged and 7 considered them- 
selves opinions of pa- 
tients are notoriously difficult to assess 
with any degree of accuracy. Nonethe- 
less, in this project all subjects believed 
themselves to be 


Was worse 


study was begun. In 


group, 


worse. The 


receiving the same 
medication; and the physician had no 
information as to whether a given in- 
dividual was given aureomycin or the 
placebo preparation. Furthermore, the 
duration of this have 
eliminated early psychologic improve- 
ment resulting from a new medication. 
For these reasons, the subjective opin- 
ions of the patients in this investiga- 


study should 
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tion would appear to be of definite 
value. 


TABLE 2.—SUBJECTIVE OPINIONS OF 
PATIENTS FOLLOWING PROPHYLACTIC 
THERAPY 

No. of Patients 


Aureomycin Control 


Se ries Ne rue 
Better 36 23 
No change 36 46 
Worse ] 7 


During the first 6 months of therapy, 
increased appetite was noted by 14 
persons included in the antibiotic series 
as contrasted to 3 in the control cate- 
gory. Associated with this decrease in 
anorexia was improved strength, en- 
ergy and interest in life. These results 
were sufficiently striking to stimulate 
a further investigation along nutritional 
lines. It was decided to observe the 
effect of the addition of minerals and 
multi-vitamins to both categories. 
Special capsules of a different color 

blue were, therefore, obtained® 
and substituted for the previous yellow 
ones. Following the administration of 
minerals and vitamins, increased appe- 
tite was reported by 3 patients in the 
aureomycin group and by 4 in the con- 
trol series. Improvement of appetite, 
therefore, with increase in strength oc- 

urred in 17 cases in the antibiotic cat- 
gory as compared with 7 in the con- 
trol series. 

Serial sedimentation rates (Win- 
robe, corrected; Rourke-Ernstene tech- 
iique ), were persistently lower in the 
ureomycin than in the placebo pa- 
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tients (Fig. 1). These findings cor- 
related quite well with the reduced 
incidence of respiratory infections in 
those receiving antibiotic medication. 
Repeated hematocrit determinations 
disclosed a greater rise in the aureomy- 
cin category (Table 3). In this group 


TABLE 8.—HEMATOCRIT 
DETERMINATIONS 
No. of Patients 


Aureomycin ( ‘ontrol 


Series Series 
Increased 46 $9 
No change 4 
Decreased . 23 23 
Average increase 2.7 1.4 cx 


there was an average increase of 2 

ce. per 100 ce. during this study as 
contrasted to only 1.4 cc. per 100 ce 

in the controls. These laboratory re- 
sults corresponded to the improved ap- 
petite, strength and energy frequently 
observed in the antibiotic subjects. A 
further examination of the hematocrit 
determinations revealed that prior to 
the addition of minerals and vitamins 
(that is, during the first 6 months), 
there was an average increase in the 
antibiotic category of 1.3 cc. per 100 
cc. as compared with 0.5 cc. per 100 
ce. in the placebo patients; during the 
ensuing 13 months an additional rise 
of 1.4 cc. per 100 cc. was recorded in 
the aureomycin series and 0.9 cc. per 
100 cc. in the controls. The antibiotic, 
therefore, appeared to be the most im- 
portant factor. It is of interest to note 
that approximately 80% of patients in 


°The composition of the vitamin mineral preparation added to both the aureomycin and 
he placebo compounds was as follows per capsule: Vitamin A (as Acetate), 2500 U.S.P. 
its; Vitamin D (Viosterol, 250 U.S.P. Units; Vitamin Bi:-:2b, 0.5 microgram as present in 
neentrated extractives from streptomyces fermentation; Thiamine HCl, 2.5 mg.; Riboflavin, 
5 mg.; Niacinamide, 7.5 mg.; Folic Acid, 0.5 mg.; Pyridoxine HCl, 0.25 mg.; Ca Panto- 
enate, 2.5 mg.; Choline Dihydrogen Citrate, 50.0 mg.; Inositol, 25.0 mg.; Ascorbic Acid, 
0 mg.; Vitamin E (as tocopheryl acetates), 5.0 Units; Rutin, 12.5 mg.; Iron (as FeSO,), 
0 mg.; lodine (as KI), 0.25 mg.; Calcium (as CaHPO,), 72.5 mg.; Phosphorus (as CaHPO,), 
.0 mg.; Boron (as Na:B,O;.10H:O), 0.05 mg.; Copper (as CuO), 0.5 mg.; Fluorine 
CaF.), 0.05 mg.; Manganese (as MnO:), 0.5 mg.; Magnesium (as MgO), 0.5 mg.; 
tassium (as K.SO,), 2.5 mg.; Zine (as ZnO), 0.25 mg. 
All medication was obtained through the courtesy of Lederle Laboratories. 
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both categories preferred the prepa- 
rations containing vitamins and min- 
erals. The usual explanation given for 
this was “They just make me feel bet- 
ter than the others.” Since the capsules 
with vitamins were much larger and 
more difficult to swallow than the pre- 
vious ones, this preference would ap- 
pear to be of significance. 

The importance of employing a 
placebo compound became apparent 


SERIAL SEDIMENTATION RATES 
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STERN: 


while the fourth was suffering from 
digitalis intoxication. These results il- 
lustrate several problems: (a) the com- 
mon view that nausea occurring during 
antibiotic therapy is doubtless caused 
by that agent, and (b) the difficulty of 
evaluating gastrointestinal symptoms 
in chronic 

rOXICITY. 


congestive failure. 
Using 500 mg. of aureo- 
mycin daily, side effects were quite 


minimal (Table 4). In no instance was 


IN GHRONIC 


CARDIAC DISEASE 


3 1.00 
4 AUREOMYCIN SERIES 
® 
OCONTROL SERIES 
© 
® 
s 
= 
Qa 

0.50 - 

0.25 
| 
E 
6 

SUMMER FALL WINTER SPRING 
Fig. 1. 


quite early in this study. During the 
first week 4 patients were referred from 
the General Medicine Clinic to the 
\ntibiotic Clinic because of nausea 
and/or vomiting thought to be caused 
by aureomycin. However, investigation 
disclosed that 3 of these cases were 
controls. It was subsequently estab- 
lished that 3 of these individuals had 
hepatic congestion and gastrointestinal 
indigestion due to poor compensation, 


it necessary to discontinue medication 
because of toxicity. Actually nausea 
and vomiting occurred equally as fre- 
quently in the control category as in 
the antibiotic group. In one instance a 
patient discontinued medication (au- 
reomycin) because of nausea; how- 
ever, this symptom did not recur when 
the preparation containing the anti- 
biotic together with minerals and vita- 
mins was substituted. Of practical in- 


ANTIBIOTIC PROPHYLAXIS IN 
rABLE 4.—-SIDE EFFECTS TO AUREO- 
MYCIN PROPHYLACTIC THERAPY 


No. of Patients 


Aureomycin Control 
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by the substitution of the combined 
aureomycin-mineral-vitamin prepara- 
tion for the antibiotic alone. Pruritus 
ani was noted by 4 patients receiving 
aureomyc in; it was not re porte d by any 
of the controls. Fortunately this com- 
plication was mild, transient and _ re- 
quired only symptomatic therapy. No- 
vocaine ointment was used for 3 days 
by one person. All patients were in- 
structed to observe strict hygienic 
standards, and the importance of pre- 
venting anal irritation was stressed. 


TABLE 5.—LIVER FUNCTION STUDIES 


Ne ries Series 
Ltisea 5 5 
Vomiting Q* 2 
harrhea 
Mild 3 0 
Moderat: 2 0 
l 0 
Pruritus a iy 0 
Pruritus vulvac 0 0 
Indigestion ] 
*One of these patients was relieved by 
ibstituting aureomycin - mineral - vitamin 
xture for the antibiotic alone. 
Persiste ntly 
Det nation Series Normal 
\ureomycin 9 
BSP 
Control + 
( ilin Aureomycin 56 
ster 
culation Control 51 
\ureomycin 13 
cl ole stero 
Control 9 
rum Aureomycin 11 
iolesterol 
ters Control 7 
Aureomycin 53 
Dihirubin 
Control 52 
Aureomycin 46 
Ibumin 
Control 55 
Aureomycin 43 
obulin 
Control 39 
st in geriatric patients with 


onic illness was the observation that 
6 cases receiving aureomycin, con- 
pation was re placed by normal 
vel habits. In another instance 
eomycin terminated chronic mild 
rhea and resulted in slight consti- 
on requiring an occasional laxative. 
cases of diarrhea reported in this 
‘y occurred in the antibiotic group. 
one instance, mild _ diarrhea 
to 3 stools per day) was relieved 


Number of Cases 


Became Shou ed 
Abnormal Improvement 
Persistently During During 
Abnormal Therapy Therapy 
16 7 9 
18 14 5 
0 0 5 
7 
39 10 2 
16 11 
2 12 8 
26 5 10 
5 5 2 
5 3 
l 16 10 
6 6 5) 
7 13 11 
18 9 8 


Comprehensive hepatic function 
tests were carried out initially and 
thereafter at intervals of 3 months in 
both groups of cases (Table 5). 

Laboratory evidence of liver dysfunc- 
tion was demonstrated in every patient 
included in the present study. “The im- 
portance of a battery of determinations 
in evaluating the various functions of 
this organ was well illustrated by the 
results obtained. The serum cholesterol 
was persistently abnormal in 70 cases 
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(47%), cholesterol esters in 49 (33%), 
bromsulphalein retention in 34 (23%), 
plasma globulin in 25 (17%), serum 
bilirubin in 10 (6.7%), serum albumin in 
(4.7%) and cephalin-cholesterol floc- 
culation in 1 
tions ol 


(0.7%). Serial determina- 
bromsulfalein retention and 
cephalin-cholesterol flocculation tests 
indicated improvement in the aureomy- 
cm group; this was not apparent in 
the placebo category. The remaining 
laboratory procedures disclosed no 
significant difference between the 2 
groups 

Bone marrow preparations were ob- 
tained in 22 patients; 1l of these were 
in the antibiotic group and 11 were 
controls. No evidence of toxicity due to 
prolonged antibiotic therapy was ob- 
served. These studies were carried out 
in association with Dr. Alys Lipscomb 
of the Department of Medical Labora- 
tories and will be reported elsewhere. 

BACTERIOLOGIC STUDIES. From Febru- 
ary 1, 1953, through May 1, 1953, 
stool specimens from 43 patients were 
examined by aerobic culture methods. 
Blood methylene blue 
(Difco) and Sabouraud’s glucose agar 
plates were employed. Twenty-four of 
these cases were from the aureomycin 
category and 19 were from the con- 
trols. The results are represented in 


agar, eosin 


Table 6. The 24 specimens from per- 
sons receiving prophylactic aureomy- 
cin treatment revealed E. coli in 21 
(88%), A. aerogenes in 10 (42%), Sér. 
faecalis in 13 (54%), Str. viridans in 2 
(8%), M. pyogenes var. aureus in | 
(4%), Ps. aeruginosa in 3 (12%), P. 
vulgaris in 16 (67%), nonhemolytic 
streptococci in 2 (8%) and C. albicans 
in 11 (46%). The 19 stools obtained 
from control patients yielded E. coli in 
17 (89%), A. aerogenes in 9 (47% 

Str. faecalis in 14 (74%), Str. viridans 
in 5 (26%), M. pyogenes var. aureus in 
5 (16%), Ps. aeruginosa in 1 (5%), P. 
vulgaris in 3 (16%), nonhemolytic 
streptococci in 5 (26%), and C. albicans 


SPRUNT, 
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in 6 (32%). It is apparent, therefore, 
that the flora in the 
groups of 


parable. 


stools from the 2 
patients were quite com 


TABLE 6.—FECAL FLORA IN AUREO 
MYCIN AND CONTROL PATIENTS 
Vo. of S ? 
Re 
M nisn 
(‘ont 
Micro-orga 
Esch. col 17 
1. aerogenes 10 9 
P.4 
Ps. aeruginosa 3 
Str. faecalis 13 14 
Nonhemolyti« streptoc ) 
V pyoge nes aureu 
VM. pyoge 0 
( ut ll 6 


Hemolytic strain 
** One hem« 


It should be 
strain otf M. aureus 
isolated from the aureomycin patients 
was hemolytic: of the 2 strains of this 
organism 


noted that the 
pyogenes var. 


cy 
singe 


from the control 
hemolytic. P 
much fre 
quently in the antibiotic cases, whil 
Str. viridans and nonhemolytic strep 
tococci were isolated more frequently 
in the controls. Although C. albicans 
was demonstrated more often in thos« 
who had aureomycin, there 
was no striking difference in incidence 
of greater importan e was the fact that 
only one case in both categories r 
vealed significant numbers (3+) o 
these micro-organisms. These finding 
confirm the earlier observation that th 
methyl and propyl esters of para 
hydroxybenzoic acid (Paraben) pr 
vent the overgrowth of veast wit 
aureomycin therapy. 

BACTERIOLOGIC SENSITIVITY DETERM 
NATIONS. The possible emergence an 
subsequent 


obtained 


specimens, one was 


vulgaris occurred more 


received 


resista! 
bacteria as a result of antibiotic the 


overgrowth of 
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epy have been repeatedly emphasized 


in the current literature!:":5.2%3°, While 
this phenomenon has been reported 
with all antibiotics, the broad spec- 
trum agents have been regarded as 
particularly dangerous. For these 
reasons, in vitro sensitivity studies were 
carried out using organisms isolated 
from the stools of 15 persons who had 
received 500 mg. of aureomycin daily 


CHRONIC CONGESTIVE FAILURE 499 


been reported as causing serious and 
even fatal complications to antibiotic 

The results are recorded in Table 7. 
Seventy-two strains of bacteria were 
studied; 41 from antibiotic cases and 
31 from the controls. Seven strains of 
Str. faecalis from patients receiving 
aureomycin were compared with an 
equal number from placebo cases. 


TABLE 7.—IN VITRO SENSITIVITY STUDIES 
Esch. coli A. aerogenes P. vulgaris Ps. aeruginosa Str. fecalis 
fureomycin Series 
160.0 10.0 40.0 32.0 40.0 
160.0 $2.0 40.0 16.0 20.0 
160.0 16.0 40.0 8.0 16.0 
80.0 16.0 40.0 16.0 
64.0 0.3 32.0 +.0 
= 20.0 0.3 $2.0 1.3 
= 16.0 0.3 $2.0 1.0 
0 32.0 
= 0 $2.0 
= 16.0 
1.0 
0.5 
0.5 
OOS 
Control Series 
$2.0 4.0 $2.0 16,0 0.3* 
16.0 +.0 4.0 0.3* 
+.0 2.0 1.0 0.3* 
2.0 1.0 0.3* 
2.0 1.0 0.3* 
= 2.0 0.5 0.3* 
1.0 0.3* 
1.0 
1.0 
0.5 
0.5 
0.5 
0.3 


* Denotes that organisms were sensitive to less than 0.3 meg. of aureomycin 


per ce. of medium. 


vv 20 months. These results were com- 
red with those obtained with strains 
the same bacteria isolated from 14 
mtrol patients. The test tube dilu- 
m method was employed to deter- 
ine the sensitivity of these organisms 
aureomycin. Observations were re- 
icted to A. aerogenes, E. coli, P. 
loaris, Ps. aeruginosa and _ Str. 
calis. These organisms were select- 
for investigation because they had 


Definite evidence of the development 


of resistance following prolonged 
aureomycin therapy was apparent. 


Similar, but less striking results were 
obtained with E. coli. However, no 
significant difference in sensitivity was 
demonstrated in the remaining bac- 
teria obtained from the 2 categories of 
subjects. 

Discussion. At present more than 
7,000,000 persons in this country are 
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past the age of 65 years; over 1,000,000 
have passed the SO year mark*. This 
represents an increase of 30% in the 
past 10 vears. It is well to recall that 
the term “geriatric” was introduced 
less than 40 years ago*®, yet it is now 
standard textbook of 
and almost every 
issue of the common medical journals. 
With the ever expanding number of 
persons in the older age groups, there 
has occurred a natural shift in medical 
interest. The present day physician is 
becoming increasingly concerned with 
later life: the 
conditions. 


found in every 


general medicine 


chronic 
Accompany- 
ing the increased longevity of the pop- 
ulation as a whole, 


the diseases of 
d egenerative 


cardiovascular dis- 
outdistanced all other 
causes of death'*. Indeed, it is respon- 
sible for 


ease has far 
deaths than the next 5 
One very 
crippling form of this disease is chronic 
congestive failure. The incidence of this 
disabling process has increased greatly 


more 


leading causes combined. 


and should become 
significant in the future. No 
one who attends the General Medicine 
or C; Clinic of a large 
hospital can fail to be impressed by 
this trend 

Patients with congestive 
failure from any cause are especially 
susceptib to respiratory 
Chronic pulmonary congestion 
bined with impaired drainage, stasis 
and reduced respiratory motion tends 
to provide an excellent setting for bac- 
terial Frequently these el- 
derly individuals are also afflicted with 
pulmonary disease such as emphysema, 
bronchiectasis and chronic bronchitis. 
Aside from failure itself, 
respiratory infection is the chief cause 
of death in cor pulmonale. Another im- 
portant reason for the extreme fre- 
quency of respiratory infections in per- 
sons with chronic heart failure is the 
general lack of resistance in such pa- 
tients. Cardiac cachexia with anorexia, 


in recent vears 
even more 


irdiovascular 


chronic 


infections. 
com- 


invasion. 


congestive 


SPRUNT, 


STERN: 


weakness, anemia and malaise is char- 
acteristic. 

Repeated bouts of acute bronchi- 
tis and bacterial pneumonia are espe- 
cially 
These episodes cause further damage 
to the heart, make compensation even 
more difficult and by restricting activ- 


ity introduce the dangerous possibil- 


common in the colder months. 


and embolism. The 
difficulties do 


ities of thrombosis 


obvious economic not 


require discussion. 

It was believed that long term anti 
biotic therapy might reduce the fre 
of respiratory infection in 
cardiacs. This appeared to be 
a logical extension of prophylaxis as 
employed in rheumatic fever. Repeated 
observations had est: — that pro- 
longe d 
0.5 to 1 gm. daily was accompanied 
by significant side 
effective in the majority of common 
pulmonary infections. Therefore, 175 
patients having chronic congestive fail 
ure were obtained for study. A control 
series was provided by administering 
500 mg. 


quency 
chronic 


aureomycin ‘atment using 


effects and vet was 


to alter- 
nate persons while giving the remain- 


of aureomycin daily 


der an identical placebo compound. In 
this way neither the patient nor the 
physician was aware of which prep- 
aration was being received by an indi- 


vidual. The patients believed _ that 
every one was given the same medi- 
cation. 


For varied reasons, it was impossible 
to follow 26 cases. One 
forty-nine persons, however, were ob- 
served for an average of 20 months. 
Seventy-three of were in the 
aureomycin group and 76 were in the 
control category. Nineteen deaths oc- 
curred in the placebo group as com 
pared with 15 in the antibiotic series 
Necropsies were obtained in 13 in 
stances. No evidence of overgrowth by 
Ps. aeruginosa, P. vulgaris or hemolytic 
strains of M. pyogenes var. aureus was 
observed. Bronchopneumonia precipi 


hundred and 


these 


E 
= 


yt 
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tated the final illness in 4 instances in 
the placebo group but in only one anti- 
biotic case. Likewise, a decrease in 
respiratory — of at least 50% 
was noted in 30 patients in the aureo- 
mycin male while a similar effect 
occurred in only 4 persons in the con- 
trol series. Thirty-six subjects in the 
antibiotic category believed themselves 
better as a result of the present study 
as compared with only 23 in the place- 
bo. category. A single person in the 
former group regarded himself as 
worse as contrasted to 7 in the latter 
category. Repeated sedimentation rates 
(Wintrobe, corrected; Rourke-Ern- 
stene technique) were consistently 
lower in those receiving aureomycin 
prophylaxis. Similarly, a greater rise 
in hematocrit determinations was noted 
in the antibiotic subjects than in the 
controls. 

When the present investigation was 
undertaken, it was believed that 3 ma- 
jor hazards might be encountered. 
These concerned: 1) the possible oc- 
currence of long term toxicity effects 
by a broad spectrum antibiotic such as 
2) the possible develop- 
ment of resistant strains of bacteria 
with subsequent proliferation and seri- 
us infection and 3) the possible over- 
rowth of C. albicans. Comprehensive 
linical and laboratory procedures were 

ried out in an attempt to evaluate 
hese problems. Toxic side effects to 
rolonged aureomycin therapy were 
ninimal. In no case was it necessary to 
‘iscontinue’ treatment. Nausea and 
omiting actualiy occurred no- more 

equently among those receiving 
ureomycin than in the placebo pa- 
ents. Only diarrhea and pruritus ani 
ere observed much more commonly 
the antibiotic group; fortunately, 
‘se complications were never serious 
id required only symptomatic ther- 
Similar obse vations were record- 
| in other 


\ureomycin, 
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Comprehensive hepatic function 
tests revealed no evidence of toxicity 
resulting from long term aureomycin 
therapy. Indeed, serial cephalin- 
cholesterol flocculation tests and brom- 
sulfalein retention determinations in- 
dicated improvement during antibiotic 
therapy. These findings are of interest 
in view of divergent reports in the 
current Bone mar- 
row studies were performed in 22 in- 
stances: 11 cases in each series; no evi- 
dence of a deleterious effect by pro- 
longed aureomycin prophylactic treat- 
ment was observed. 

Bacteriologic findings in 24 stool 
specimens from patients who had re- 
ceived 500 mg. of. aureomycin for 20 
months were compared with those us- 
ing 19 control specimens. The flora 
was comparable in both groups though 
P. vulgaris occurred much more fre- 
quently in the antibiotic specimens. On 
the other hand, Str. viridans and non- 
hemolytic streptococci were isolated 
more commonly from the placebo pa- 
tients. Overgrowth of C. albicans was 
not demonstrated in the aureomycin 
specimens. In vitro sensitivity studies 
employing organisms isolated from the 
stools of 15 persons who had received 
aureomycin for 20 months were com- 
pared with those in which 14 control 
specimens were used. This phase of 
the present investigation was restricted 
to strains of A. aerogenes, E. coli, 
vulgaris, Ps. aeruginosa and _ Ser. 
faecalis. Str. faecalis and, to a lesser 
extent, E. coli showed the development 
of significant resistance to aureomycin. 

It would appear from these studies 
that the long term use of aureomycin 
as a prophylactic agent in chronic con- 
gestive failure may be of definite value. 
It should be emphasized that the goal 
of this study was prevention, not cure. 
It was not anticipated that the under- 


lying chronic hypertension, coronary 


artery disease or valvular destruction 
would be fundamentally altered. How- 
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ever, it was believed that any reduc- 
tion y infection would be 
of value. A definite decrease in inter- 
current did among 
those patients receiving aureomycin. 
Summary. The increasing number of 
geriatric patients has emphasized the 
importance of 


in secondary 


intections occur 


chronic degenerative 


processes. A very disabling and com- 
mon form of cardiovascular disease is 
iong standing congestive failure. Pa- 
tients afflicted with this condition are 
very susceptible to disabling and dan- 
gerous respiratory infections. 

In an attempt to reduce the incidence 
of intercurrent respiratory infections, 
149 cases of chronic congestive failure 
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were observed for an average of 20 
months. In many 
istration of 500 
daily significantly diminished the oc- 


instances the admin 
mg. of aureomycin 
currence of infection and caused an 
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sense of well being. 
Evident toxic effects were minimal 
although these patients were subjected 
to comprehensive clinical and labora 
tory the 


bacterial flora and in the sensitivity of 


examinations. Alterations in 


organisms to aureomycin were studied. 
While additional 


necessary, it appears that prolonged 


observations are 


antibiotic prophylactic therapy is of 


value in chronic congestive failure. 
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A NEW APPROACH TO TREATMENT OF BRUCELLOSIS 


Ruiz CASTANEDA, 


M.D. 


AND 


C. CARRILLO-CARDENAS, M.D. 


From the Department of Medical Research, Hospital General, Mexico, D. | 


IN spite of recent advances in the 
treatment of human brucellosis, 
to the use of antibiotics, the basis of 
treatment continues to be as empirical 
as in the past. A rapid analysis of the 
achievements in chemother: apy shows 
interesting facts such as the failure of 
streptomycin in the human or exper- 
imental infections while this drug dis- 
plays a remarkable antibrucellar 


ac- 
tivity in vitro. This reminds us of sim- 
ilar results with so many substances 
previously used. On the other hand, 


aureomycin or terramycin, which ap- 
pear less effective in vitro than does 
streptomycin, produce rather spectacu- 
lar suppressive effects not only on the 
clinical manifestations of the 
but also on the 
emia. 


dise ase 
bacter- 
An unexplained synergism, how- 


course of the 


ever, was observed when sulfadiazine, 
of little activity by itself, 
simultaneously w ith stre ptomycin. 


used 
The 
optimism aroused by early observations 
in therapy with antibiotics was soon 
changed into disappointment because 
of the high rate of recurrences follow- 
ing treatment. Studies on the relation- 
ship of Brucella to its host have shown 
that this organism is capable of multi- 
plying within the cytoplasm of certain 
cells!:?:8 


and it has been our impression 
that this parasitism is somewhat tol- 
erated. Therefore, it is not likely that 
certain drugs, introduced as soluble 
substances, can penetrate the cell, in 


effective amounts, unless the cell- 
membrane has been damaged. In this 
respect the work of Magoffin and 


504 


due 


has been of 


Spink? 


showing 
that even phagocytosis prevents com- 
plete inactivation of Brucella when ex- 
posed in vitro to the known antibiotics. 

The residual infection resulting from 
intracellular 
less persistent after simultaneous treat 


interest, 


protection seems to be 


ment with streptomycin or 
streptomycin and 


dihydro 
aureomycin or ter- 
ramycin, preferably associ: ited with sul 
fadiazine. 
laboratory 
brucellosis, according to literature re 
cently Shaffer et al.'®, 
combined ther: apy has produced better 
results than the 
drugs. However, 


This has been observed in 
animals' and in human 
reviewed by 


treatment with single 
from the present sit 
uation in therapy, one may agree that 
the only effective way to eradicate 
Brucella would be to introduce the anti 
bacterial agents into the infected cell; 
a condition which might happen in 
combined therapy, but which, 
has not been demonstrated. 
Because of the physico chemical 
propertie s of aureomycin and terramy 
cin, we thought of the possibility that 
a minor fraction of the 
jected drug might precipitate in th 
plasma due to its low solubility in neu 
tral reaction. If such a thing 
happen, the precipitated _ particle: 
might be phagocytized and eventually 
reach the lymph- -glands, the sple en an 
other organs: and since it is believe 
that reticulo-endothelial cells are choic« 
hosts of Brucella, there would be a pos 
sibility that particles of antibiotic migh 
come in contact with the 


SO far, 


absorbed or in 


could 


parasite 


A NEW APPROACH TO TRE 


either by direct phagocytosis or phago- 
cytosis of leukocytes “carrying these 
particles. 

Working on this assumption, we ob- 
tained information part of which has 
been published®’. There were encour- 
aging results in the treatment of hu- 
man brucellosis by means of a series 
ot subcutaneous injection of relatively 
insoluble terramycin in amounts which 
were exceedingly small in comparison 
with the massive doses given by oral 
administration. Our experience has 
been increased to significant numbers 
of well controlled cases infected with 
Br. melitensis, the results of which we 
consider of interest to report in the 
present note. 


Material and methods. The antibiotic 
used for the present studies was terramycin, 
which has been recovered from the oral pro- 
luct (marketed in capsules of 250 mg. each) 
r from alkalinized material destined for 
intravenous use When the antibiotic was 
btained in capsules, care was taken to pur- 
hase it least 100 gm., preferably of the 

ne lot. The powder was treated with dis- 
tilled water, centrifuged and filtered through 

Seitz disc, then the pH adjusted to neu- 

ility by means of sodium hydroxide. The 
cipitate was separated on sterile filter 
iper, washed with sterile distilled water 
| dried at 37° C. Then the powder was 
und to particles as fine as 3 to 10 micra 

distributed in sterile vials in amounts 

800 mg. each. This material can be kept 
ordinary temperature to be used within 

ionths No apparent loss of antibiotic 

ity has been noticed, but no attempts 
been made to use this material after 
er periods of time. Similar procedures 
followed when alkalinized material was 
except that no filtration was neces- 
for sterility of the product and that 
tralization was made by means of hydro- 
ac id 


use, to a vial containing 800 mg. of 
ipitated terramycin _ is added 20 ce. 
erile isotonic sodium chloride solution 
ining merthiolate (Lilly) in a concentra- 
f 1:10,000. The flask is shaken for uni- 
dispersion of the powder. Amounts of 
t ce. are withdrawn in a 5 cc. syringe 
in ordinary hypodermic needle 1% inches 

‘th. The material can be safely in- 

into the deep subcutaneous tissue of 
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the gluteal region. The injection does not 
produce immediate pain but on the fol- 
lowing days the patients may complain of 
local irritation. It is customary to massage 
the site of the injection to favor dispersion 
of the material. So far, no attempts have been 
made to administer more than one injection 
each week and adult patients receive series 
of 6 to 7 doses corresponding to a total 
amount of 800 to 1,200 mg. of terramycin. 
When not in use, the emulsified material 
must be kept in the refrigerator to prevent 
resolution of the antibiotic. 

SELECTION OF PATIENTS. The majority of 
the patients submitted to treatment by the 
present method were adult males and females 
from the Infectious Ward of the General 
Hospital and cases observed in an endemic 
zone 150 miles northwest of Mexico City. 
There were cases of acute brucellosis as 
well as protracted forms of undulant fever. 
Other patients were seen during a recur- 
rence atter spontaneous recovery and a minor- 
ity had had recurrences after treatment 
with antibiotics. Although, treatment was 
begun immediately after admission of the 
patients, regardless of the clinical form or the 
duration of the disease, only those showing 
positive blood culture for Brucella were se- 
lected for the present study. 

Since the evolution of the bacteremia seem- 
ed to us the best means to judge the effect 
of the treatment, blood cultures were _per- 
formed at 15-day intervals. A suitable num- 
ber of untreated cases were observed for 
comparison. 

The treated and untreated patients were 
grouped as follows: 

Group 1. Forty-four patients of whom 
16 had been ill during periods of time 
ranging from 8 days to 3 months, and the 
remaining from 4 months to 2 years. 

Group 2. Twenty-four cases that had been 
ill from 15 days to 7 months. These were 
ambulatory patients. 

Group 3. Forty-four patients of whom 31 
had been ill from 8 days to 3 months, and 
the remaining from 4 months to 2 years. 

Group 4. Twenty-seven ambulatory cases 
that had been ill from 15 days to 8 months. 


Results. In order to evaluate the 
present method of treatment with the 
minimum of misleading information, it 
was decided that the only reliable fac- 
tor for comparison between treated and 
control patients was a series of blood 
cultures perforn ed by the same meth- 
od* at intervals of 2 weeks. However, 
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in selecting the con- 
trols, that these could be comparable 
not only in the general clinical aspect 
observed when admitted to the service, 
but also in the length of time elapsed 
from the onset of the disease to the 
time of observation. Ten patients 
studied recently were allowed to de- 


care was taken, 


velop the disease without interference. 
Another group of 34 cases, which added 
to the former make 44 cases of Group 
5, were selected from patients observed 
in 1947. An additional group of 27 
relatively mild cases, also observed in 
1947, were considered suitable controls. 


days later and still lower by the next 
blood culture. 
remaining in the clinic from the sixth 


Practically all the cases 


to the twelfth week produced negative 
blood cultures. In regard to bacter- 
iological recurrences we have found 6 
positive cultures out of 27 patients that 
contact with the clinic 
from the fourth to the sixth month. 
With a similar period of observation, 
1S out of 38 controls still had bac- 


teremia. 


maintained 


Discussion. Our attempts to initiate 


the present studies with laboratory 


animals were quite discouraging, par 


TABLE 1 RESULTS OF SERIAL BLOOD CULTURES PERFORMED IN HUMAN CASES 
OF BRUCELLOSIS TREATED PARENTERALLY WITH INSOLUBLI TERRA 
MYCIN, AND IN CONTROLS 

Group 1 (treated Group > (control Group freat Group 4 (control 
Seria Total (Cases Total Cases Tota Ca 7 1 Ca 
blood ulture cases positive CASER posure CASES po / CASES po five 

Ist culture $4 44 100 44 +4 100 24 24 100 27 27 100 

2nd 2 weeks 8 18 41 93 24 17 27 26 96 

3rd 4 weeks 44 3 7 14 38 86 24 0 0 27 19 70 

4th 6 weeks 37* 0 0 14 32 73 

5th 8 weeks 3] l 3 44 27 61 

6th 10 weeks 28 0 0 38 21 55 

From the 4th 

to 6th month 28 6 21 38 18 47 


Decreasing number of cases resulting from patients that left the Ho 


In Table 1 we present the evolution 
of the blood cultures in the four groups. 
It may be seen that the incidence of 
positive cultures in control Group 3 has 
a rather slow decrease from the first 
to the third culture to show about 
50% positives at the end of the 10th 
week of observation, not considering 
what might have occurred with the 
cases that abandoned the clinic in the 
9th week. Control Group 4 shows a 
course which could be considered 
parallel to Group 3. On the other 
hand, the evolution of bacteremia in 
Groups 1 and 2 shows remarkable dif- 
ferences from the control groups. 
While the cultures were 100% positive 
at the beginning of the treatment, the 
percentages dropped to 18% fifteen 


| from the 5th week on 


ticularly because of our lack of a strain 
of Br. melitensis capable of producing 
detectable infection in mice with the 
regularity and persistence required for 
evaluation of 
treatment. 


a relatively prolonged 

The injection of various doses ol 
precipitated terramycin into the tissue 
of rats and guinea-pigs gave us ai 
idea of the appropriate amounts whicl 
could be safely administered to mat 
There was observed a certain degree « 
irritation leading to necrosis when th 
material was injected under the thi 
skin of the abdomen. For this reaso 
our patients were injected into the thic 
subcutaneous layers of the gluteal 
region. Care has been taken 
avoid intramuscular injections. Oth 
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interest made _ in 
injected with precipitated 
terramycin were the following: a) 
Evidence of antibiotic activity was 
detected after 72 to 96 hours in the 
serum of rats injected intraperitoneally 
with 60 mg. of the drug, while particles 
of antibiotic were still detected in the 
omentum on the sixth day. b) There 
was active phagocytosis ‘in the peri- 
toneal cavity, by polymorphonuclear 
leukocytes and monocyte s which show- 


cbservations of 
animals 


ed numerous round vacuoles retaining 
the shape and size of the injected par- 
ticles. Often small crystals of antibiotic 
were found enveloped by the phago- 
cytes. When prints of the cut spleen 
were made 24 or 48 hours after the in- 
jection, it was possible to observe 
phagocytes with a similar appearance 
to those found in the peritoneum, and 
ilso, monocytes very likely from the 
spleen, phagocytizing deteriorated poly- 
morphonuclear leukocytes in whose 
cytoplasm there were forms similar to 
those found in the peritoneal cavity* 
These findings indicate that part of 
the antibiotic deposited in a relatively 
soluble form is set in circulation dis- 
lved in the plasma but also that 
particles of antibiotic may eventually 
reach the spleen or other organs car- 
d by phagocytes. This is not im- 
bable since known facts show the 
of used phagocytes as well as di- 
observations concerning the dis- 
tion of particles deposited in the 
toneal cavity® 
lur difficulties in carrying on suit- 
experimental work in animals have 
1 further handicapped by the very 
fular evolution of human _ brucel- 
The extremes clinical mani- 
tions are either entire absence of 
toms, in spite of bacteremia, or 
ely ill patients in whom bacter- 
cannot be detected. The obser- 
1 of 10 cases recently admitted 
Hospital who were given only 
bo treatment has been illustrative 


of the evolution of melitensis infection 
in the average patient. These cases 
were observed for 3 to 6 months. Hos- 
pital care alone was sufficient to bring 
rapid improvement in the condition of 
most of the patients, in spite of the 
fact that in 6 of them the temperature 
continued above the normal for 3 to 
8 weeks. Moreover, in the remaining 
4 cases the temperature curve drop- 
ped to normal within 15 days just as 
it was observed in some of the treated 
cases. In spite of this apparent clinical 
improvement the blood cultures re- 
mained positive in all the cases during 
a minimum period of 2 months. Be- 
cause of these observations it was 
considered that the only dependable 
criterion by which to judge the effect 
of the treatment was the evolution of 
bacteremia. This was particularly im- 
portant in our cases, since it was not 
expected to observe dramatic suppres- 
sive effects such as are usually seen 
in cases treated with large doses of 
antibiotics administered orally. 

The effect of the treatment with 
small doses of antibiotic administered 
by the subcutaneous route may not 
be the most adequate to deal with 
human brucellosis, but, in our opin- 
ion, it may be, not only an indication 
of the possible mechanism of antibru- 
cellar activity of certain drugs, but 
a rather inexpensive method useful in 
some countries. It may even be of ad- 
vantage when oral administration is 
not desirable. The relatively slow sup- 
pression of the clinical manifestations 
has been modified in our service by 
an additional treatment for a few days 
with moderate doses of antibiotics ad- 
ministered by oral route. We are also 
investigating the possible usefulness of 
additional series of injections of the 
same drug as well as combined ther- 
apy, hoping to reduce the incidence of 
recurrences. 

Since the present work has been 
done with patients suffering from Br. 
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melitensis infection, we feel that when 
evaluating its effect in abortus or suis 
infection, it must be kept in mind that 
melitensis infection does not seem to 


be entirely similar to the other two 
types ol brucellosis. 
Summary. The circumstance _ that 


Brucella has the ability to multiply 
within certain cells including macro- 
phages, and that soluble antibiotics 
seem to be incapable of penetrating 
the cell-membrane, 
treat brucellosis by means of relatively 
insoluble particles of antibrucellar 
agents which, it was hoped, might 
come in close contact with the para- 
site either by concentration of anti- 
biotic, prior to solution, in lymph- 
glands or the spleen, or perhaps by 
direct or indirect phagocytosis of the 
transported particles by _ reticulo- 
endothelial cells. Accordingly a num- 


induced to 


APPROACH TO TREATMENT OF 


BRUCELLOSIS 


ber of patients suffering from Br. 
melitensis infection were treated with 
a series of subcutaneous injections of 
amphoteric terramycin in amounts not 
larger than 160 The 
the bacteremia was consid- 


mg. per week. 
course of 
ered the only reliable criterion for the 


the While in 


control patients the course of bacter- 


evaluation of results. 
emia was uninterrupted for a period 
of 2 to 3 months, in the treated pa- 
tients the 
blood cultures was only IS% fifteen 


percentages of positive 
days after the beginning of treatment, 
to become negative in subsequent cul 
The the 
leaves no doubt, in our opinion, that 
this striking difference in the evolu 
tion of bacteremia was due to the small 


tures. uniformity of results 


doses of the antibiotic administered by 
the indicated procedure. 
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1 by 
HypopirurrarisM in its classic form of dissociated pituitary function the 
characterized by concomitant fail- term sELECTIVE PITUITARY FAILURE may 
ire of gonadal, adrenal cortical and be applied. The most familiar example 
thyroid function. In this complete of selective dissociation of pituitary 
rm it is termed PANHYPOPITUITARISM. secretory activity is the normal pre- 
in some cases of panhypopituitarism puberal child, in whom lack of gonad- 
lure of all three target organs is  otrophin secretion with adequate out- 
nically apparent, whereas in others put of all other trophic hormones rep- 
the signs of failure of one target organ resents the physiologic state. If this 
vs it edominates and it is only by means type of dissociated pituitary function 
special procedures that failure of continues beyond the second decade 
llosi 


The syndrome 
myxedema” described by 
illustrates this situation. In 
variant of panhypopituitarism, the 
of myxedema predominate, 
uring the unde rlying panhypopi- 
rism; and, 


others is recognized. 
pituite iry 


ae" 
ires 


unless tests of gonadal 
adrenal cortical function are car- 
out, serious therapeutic errors may 
ommitted. 

recent years it has been recog- 
| that in addition to panhypopi- 
rism, isolated failure of one or 
but not all, anterior pituitary 


hic hormones mav occur. Tothistype 


pported in part by a research grant, No. A 


ellowships of the National Institutes of 


of life, sexual maturation does not oc- 
cur and the syndrome of hypogonado- 
trophic eunuchoidism results. The clin- 
ical features and altered physiology of 
this type of selective pituitary defi- 
ciency have been described by Heller 
and Nelson*. Other types of selective 
pituitary failure were listed by Albright 
and Elrick! in a theoretical discussion 
in which they classified syndromes 
that might be expected from isolated 
alterations in activity of pituitary 
basophil and acidophil cells. Examples 
of various combinations of target or- 
gan failure were described by Paschkis 
121(c), 
Health, 


from the Division of Research 
S. Public Health Service, 


Grants 
and by a 


grant from the Schering Corporation. 
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and Cantarow'! in a report of 17 cases 
of hypopituitarism, 10 of which were 
due to pituitary tumor. 

It is the purpose of this report to 
describe a type of selective pituitary 
in 4 in 
failure of gonadotrophin and adreno 


failure observed men whom 


corticotrophin secretion was associated 
with evidence of intact thyrotrophin 


secretion. The clinical and laboratory 


features of each case are listed in 
Table 1. In each patient the clinical 
manifestations were of long duration 


6 to 24 vears) and there was no evi- 


ot al 


h as pituitary tumor, to account for 


dence local destructive process, 
SUC 
the ap- 
peared following paresis in patient H. 
D. a long febrile 
K. D., and no known serious illness in 
patients M. A. and E. H. The evidence 


for concluding that gonadotrophin and 


hypopituitarism. Symptoms 


illness in patient 


adrenocorticotrophin secretion was de- 
ficient and that thyrotrophin secretion 
was adequate is presented in the fol 
lowing summary of laboratory and clin- 
ical atures. 

Summary of Laboratory and Clini- 


cal Features. GENERAL CLINICAL FEA- 
ruRES. The age of each patient and 
duration of symptoms are listed in 


All gave similar histories com- 


Tabl l. 
prising impotence as the initial symp- 
tom followed by gradual loss of pubic 
and axillary hair, progressive weakness, 
and weight loss of 10 to 20 pounds. 
normal 
skeletal proportions and absence of 
The patients exhibited the 
following features in common: abun- 


Physical examination revealed 


Cal he Xla 


dant, fine, silky scalp hair; intact eye- 
brows; sparse beard; absent or very 
scant pubic, axillary and body hair: 
thin, soft skin; and fine, progeria-like 
wrinkling the skin of the face. 
Sweating was diminished, but present 
in all. Decrease in pigmentation of the 


of 


°Urinary gonadotrophins were concentrated by ultrafiltration 


TIVE PITUITARY FAILURI 


skin and areolae of the nipples was 
noted in three. In the fourth patient 
M. A., there was a questionable history 


of 


some diffuse 


increase in pigmenta 
tion at the onset of his illness. Blood 
pressures wert subject to variation 
but intermittent hypotension below 
90/60 was noted in all patients. The 
testes were uniformly small and soft 


being about half average normal size in 
each patient. 

EVIDENCE OF FAILURI GONADOTRO 
Deficient 


manifested by clin 


PHIN SECRETION gonadotro 
phin secretion w 
ical evidence of marked hypogonadism 


and laboratory evidence of low urinar\ 


gonadotrophin secretion.®° In 3 pa 
tients the failure of gonadotrophin wa 
considered relatively complete sinc 


repeated urinary gonadotrophin assay 
revealed undetectable levels and each 
patient had a long history of absolut 
impotence. Testicular biopsies in thes: 
patients revealed completely hyalinized 
testes; an example is depicted in Fi; 
l. Patient K. D 


which were indicative of 


presented findings 
insufficienc 
but not total abse nce, of gonadotroph n 


secretion. Repeated urinary assays 1 


vealed undetectable to  subnormal 
levels of gonadotrophin Potency was 
markedly reduced, but he still had 


infrequent erections. Testicular bio] 


revealed markedly reduced numbers 


of Leydig cells, reduction in size of 
seminiferous tubules and arrest 
spermatogenesis. Excretion of ] 
ketosteroids was reduced, but not to 


the extent seen in the other patie 


EVIDENCE OF DEFICIENT ACTH SE‘ 
riON was indirect, consisting of 
presence of adrenal cortical inst 
ciency, and 2) restoration of adrenal 


cortical function by ACTH therap 
The clinical features of adrenal 01 

tical included marked 

weakness and intermittent hypoten n 


insufficiency 


ind assaved In 


female rats according to the method of Jungck et al.6, using 3 to 5 rats per assay 


MADDOCK ET 


in each patient. Patient M. A. had had 
repeated Addisonian crises. Patient E. 
H. had a history of several typical 
hy poglyce mic attacks severe enough to 
produce unconsciousness. Patient  K. 
D. had experienced similar, but less 
severe, attacks. The Robinson-Power- 
Ke ple water test was positive in each 


SELECTIVE PITUITARY FAILURE 


failure, since hair loss ot this degree 


and 17-ketosteroid excretion this low 
are not usually seen when adrenal cor- 
tical or testicular failure occurs alone. 

The response of the adrenal cortex 
to ACTH therapy conformed to the 
expected pattern of hypopituitarism in 
that the response was delayed but 


PrABLE 1. SUMMARY OF CLINICAL AND LABORATORY FEATURES IN 4 CASES OF 
SELECTIVE PITUITARY FAILURE 
H.D M. A. E.H kK. D. 
\ge— year ‘58 54 52 38 
> tion of symptoms— years 24 10 6 +] 
Features attributable to deficient gonadotrophin secretion 
nadotrophins Absent Absent Absent Low to absent 
Markedly 
Pesticular | Leydig cells Absent Absent Absent decreased 
Seminiferous tubules Completely Completely Completely Spermatogenic 
hyalinized hyalinized hyalinized arrest 
tence Complete Complete Complete Partial 
Features attributable to combined gonadotrophin and ACTH deficiency 
ixillary hair Absent Absent Very sparse Very sparse 
mg. per 24 hours 1.0 0.9 2.1 4.5 
Features attributable to deficient ACTH secretion 
Weakness Marked Marked Marked Marked 
rmittent hypotension Present Present with Present Present 
frank crisis 
vy fasting blood sugar (below 60 Present Present Present Present 
per 
nson-Power-Ke pl r water test Positive Positive Not done Positive 
ACTH -eosinophil test 222-183 311-250 421-311 152-211 
se to 4to5 Eosinophils 350-0 311-11 $2144 152—>108—+5"* 
ACTH 17-K. 5 1.0-10.1 0.9-5.0 4.5—10.9 
Features indicative of adequate thyrotrophin secretion 
il features of hypothyroidism Absent Absent Absent Absent 
\I.R. (ave. of 2 or more —15% —11% -10% —9, 
minations 
(micrograms per 100 5 6 grr 10.5 
| iptake 15% 60 *** 120%.*** 290% 
\fter 48 hours of a highly purified ACTH preparation, 10 units twice daily. 
rhis figure was obtained after 12 days of ACTH therapy, a total daily dose of 100 mg. for 8 
nd then 25 mg. daily for 4 days. 
rhese values were obtained during prolonged ACTH therapy. All other data in this table 
tained before treatment unless specifically noted. 
ie 3 patients in whom it was per- ultimately good. Each of the patients 
ed, the “A” values ranging from _ received a test dose of 25 units aqueous 
to 11.7. Oral glucose tolerance ACTH intramuscularly and in none 


revealed hypoglycemia both fast- 
ind three or more hours following 
stion of glucose. The absent or very 
se pubic, axillary and body hair 
the very low 17-ketosteroid excre- 
were attributed to the combina- 
1 of testicular and adrenal cortical 


was a significant decrease in numbers 
of eosinophils observed 4 hours after 
injection. Continuation of ACTH ther- 
apy in doses of 10 to 20 units every 6 
hours led to a fall in numbers of eosin- 
ophils to almost zero in 3 patients by 
the fourth or fifth day of therapy. In 
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the fourth patient, kK. D., the number 
of eosinophils did not decrease with 
10 units of a standard ACTH prepara 
tion ever) t days, but after 
of of a highly 
ACTH preparation, LO units 
l2 hours, the number of eosino 


\ definite in 


6 hours fon 


davs administration 


puri a 
every 


phils fell to almost zero 


PITUITARY FAILURI 


tient H. D. and « linically evident water 
retention in patient M. A. 
toward reactions promptly disappeared 


These un 


with reduction in dosage 


EVIDENCI FOR ADEQUATI PHYROTRO 


indirect, consist 


ot 


none of the patients 


PHIN SECRETION 
ot 


thyroid function 


Was 


ing features indicative normal 


crease in 17-ketosteroid excretion oc- exhibited the symptoms and signs of 
| 7 
‘By 
Sra 
-* 
~ 
» 
ths Ay ts 
a5 — tes 
I raph 135) of testicular biopsy specimen of patient H. D. Note 
ilinization of the seminiferous tubules and absence of Leydig cells. Both te 
S é pattern An entirely similar picture was seen In the bilateral testic 
biopsy specimens of patients M. A. ind E. H 


curred in each patient. Only a single 
determination is listed in the Table: 
however, serial determinations in pa- 
tients M. A., H. D., and K. D. revealed 
a significant increase by the third day, 
reaching a plateau by the fourth or fifth 
day of treatment. Subjective improve- 
ment noted 
Twenty 


was in each patient. 
ACTH every 6 hours 


prove d an excessive dose in 2 patients, 


units of 


leading to an acute psychosis in pa- 


hypothyroidism; the basal metaboli 
rate the 
levels'!® were within the range of no! 
mal in each patient. Radio-iodine up 
take was determined® before AC!H 
therapy in patients H. D. and K. D 
and was found to be borderline and 
normal, respectively. In patients M. A 
and E. H., studies, per- 
formed after prolonged therapy w'tl 
ACTH and while the patients were stil 


and protein-bound-iod in 


radio-iodine 


*Radio-iodine studies were performed by Dr. Kenneth Corrigan, Harper Hospital, D 
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ter receiving ACTH, revealed subnormal 
in values. Depressed radio-iodine uptake 
ed has been repeatedly observed in wh 
tients receiving ACTH and cortisone’, 
RO a thus ACTH therapy may have 
ist been responsible for the low values 
nal observed patients M. A. and E. H. 
nts Neither patient developed signs or 
of symptoms of hypothyroidism during 
therapy. 


RESPONSI rO PROLONGED MAINTEN- 


\NCE THERAPY. Two patients, M. A. 
nd H. D.. have been closely observed 
for two and one-half years, during 


they have received ACTH, 
horionic gonadotrophin and testoster- 
ne. Both patients were initially treat- 
d with 25 to 50 units of aqueous 
\CTH daily, intramuscularly. This re- 
ulted in a marked increase in strength, 
appetite, improvement in 
outlook, and an increase in 
veight of 10 to 20 pounds, but no 
axillary and body 
ir, or return of potency. Increased 
‘mentation of the exposed areas of 
skin, similar to “tanning,” but un- 
lated to the sun, and 
rkening of the areolae of the nipples 
e first noted during the third month 
treatment in both patients. 


which time 


necrease 


ntal 


rowth of pubic, 


exposure to 


Chorionic gonadotrophin, 2,000 to 
units intramuscularly daily for 
‘ys, was administered to both pa- 
icular s during the first 2 months of 


H therapy to determine if the 
was capable of responding to 


boli lation; no effect was noted in 
odine patient. After 3 to 4 months 
eal CTH therapy, treatment with 
sterone propionate, 25 mg. intra- 
CTH ularly daily, was initiated, and 
cD n 2 weeks return of normal po- 

.d was reported. After 2 to 4 
MTA hs of combined ACTH and 

= one therapy, growth of beard and 
vith and axillary hair was first ob- 
stil d. 


er the first 6 to 8 months of ther- 
\CTH was withdrawn to see if 
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improvement could be maintained on 
testosterone alone. Four weeks after 
stopping ACTH, and while still re- 
ceiving testosterone propionate, 25 mg. 
daily, patient M. A. complained of 
weakness, anorexia, and leg cramps; 
these symptoms promptly diss appeared 
with reinstitution of ACTH treatment. 
In patient H. D., ACTH therapy was 
stopped for 6 months, during which 
time testosterone propionate Was con- 
tinued in the amount of 25 mg., intra- 
muscularly, every other day. No ap- 
parent ch: inge was noted for 2 months, 
and then weakness, anorexia, leg 
cramps and mental depression gradu- 
ally returned. An 8-pound weight loss 
occurred during the last month. The 
resumption of ACTH therapy resulted 
in restoration of strength, well-being, 
appetite and weight. 

Subsequently both patients have 
been well maintained on an average 
daily dose of 10 units of ACTH in 
either aqueous or long-acting vehicles. 
It should be emphasized that although 
ACTH and testosterone therapy cor- 
rected the adrenal cortical and andro- 
gen deficiency, no features of hypothy- 
roidism de -velope A more detailed ac- 
count of the patients’ courses, with 
charts correlating therapy, 17-ketoster- 
oid excretion and clinical re sponse, is 
presented in another report.’. 

Discussion. At least two mechanisms 
can be postulated to explain the asso- 
ciation of testicular and adrenal corti- 
cal deficiency with preservation of 
thyroid function observed in these 
cases of hypopituitarism: first, sELEc- 
TIVE PITUITARY FAILURE, resulting in 
lack of gonadotrophin and corticotro- 
phin secretion with preservation of 
adequate thyrotrophin secretion; and 
second, PARTIAL PANHYPOPITUITARISM, 
resulting in uniform depression in se- 
cretion of all trophic hormones to a 
level insufficient for one or more tar- 
get organs, yet still adequate for the 
remainder. The studies indicated that 


) t 
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the failure of gonadotrophin and corti- 
cotrophin secretion was relatively com- 
plete. If a comparable depression in 
thyrotrophin secretion had been pres- 
ent, it seems unlikely that adequate 
thyroid 
maintained. 


function could have been 

In the natural development of pan- 
hypopituitarism, the manifestations of 
failure of each of the target 
may make their appearance at different 
and 


failure of 


organs 
furthermore, the signs of 
target 
features of deficient function 


times 


one organ may ob- 
scure the 
al the 
to be 


ase 


others. Time would not appear 

factor in our since the 

had been present for many 
in each patient. In patient H. D.. 
lack of pubic, axillary 
hair and the complaint 
impotence 
corded in a hospital record 23 years 
The possibility that the 
ance of hypothyroidism was obscured 
by the 
testicular 
like ly, 
ciencies with 
but 
precipi ite 


Cases, 


years 
compl te 

and body 
ot complete were re- 


avo appei ar- 
combined adrenal cortical and 


deficiency also seems un- 
these defi- 
CTH and testosterone 
did not 
Although 


no final conclusions can be made until 


since correction of 


not thyroid substance ) 


hypothyroidism. 
sensitive and accurate methods are 
available for assay of yeeegete and 

feel that the 
favors selective 
rather than panhypo- 
as the this 


adrenoc orticotrophin, we 


evidence cited above 
pituitary failure. 


basis of 


pituitarism, syn- 
drom«e 

It is of interest that the adrenal 
cortex was Ci api able of adequi ite ly re- 
sponding to stimulation with ACTH 
after more than 20 vears of inactivity, 
whereas irreversible testicular damage 


had occurred as evidenced by the bi- 
opsy findings of complete hyalinization 
and the lack of response to large doses 
of chorionic gonadotrophin. It can be 
expected that although ACTH will cor- 
rect the adrenal cortical deficiency, 
testosterone substitution therapy, rath- 
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er than stimulation with gonadotro 
phins, will be necessary to correct the 
androgen deficiency in most long-stand 
ing cases of hypopituitarism. 

The comple te 
testis present in our cases might sug 
gest intrinsic 


however, in 


hy: ilinization of the 
testicular degeneration: 
studies of testicula 
destructive 


hyalini 


changes associated with 


lesions of the pituitary, severe 


zation of the basement membrane and 
peritubular fibrosis were frequent find 
. We feel that the complete hva 


intention present in our cases reflects 


ine 
ings” 


the severe degree and long duration of 
gonadotrophin failure. 
Albright and Elrick', as 
previously, proposed a theoretical clas 
sification of selective pituitary failu 


based on alterations in function of pit 


mentionce 


uitary basophils and acidophils. Sinc: 
all of our patients are still alive, no con 
as to correlation 
alteration 
that each 
derived 


clusions can be made 
of function and cytological 
Studies in 
pituitary 


specific ce ll ty pe. 


animals suggest 
from 
\lpha and epsil 
types of ac idophils have been delin 
eated!® believed to 
crowth 


hormone. is 


and are secret 


lactogenic hormones, 
spectively’®. Three kinds of basoph 
beta, delta types, have 
been differentiated?:!*. Delta cells have 


been implicated as the 


and 


gamma_ and 


source Ol 
gonadotrophins*, and beta cells appeal 
to be the source of thyrotrophin™. 2. The 
origin of adrenocorticotrophin remains 
unsettled although the majority of | 

dence favors some type of basophi as 
If these 
applicable to man, the findings in out 
patients may eventually be expla ed 


its source! animal studies ar 


by failure of function of all types ol 
basophils, except the “beta” cell. 


Summary. SELECTIVE PITUITARY F All 


URE is defined as deficient secretion ol 
one or more, but not all, anterio 
pituitary trophic hormones, as yn 
trasted with PANHYPOPITUITARISM iD 


which there is uniform depressi in 
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secretion of all pituitary trophic hor- 
This report de scribes a type 
of selective pituitary failure observed 
in 4 men in whom failure of gonado- 
trophin and corticotrophin secretion 
vas associated with evidence of intact 
thyrotrophin secretion. Deficient gona- 
dotrophin secretion was manifested by 
clinical evidence of marked hypogonad- 
evidence of testicular 
and laboratory evidence of low 
urinary gonadotrophin excretion. Defi- 
cient corticotrophin secretion was dem- 
onstrated by and laboratory 


mones. 


ISIN, biopsy 
itrophy 


clinical 
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PITUITARY FAILURE 
evidence of adrenal cortical insuff- 
ciency which responded in an initially 
a lelaye d but eventually satisfé ictory 
manner to ACTH therapy. Adequate 
thyrotrophin secretion was manifested 
by clinical and laboratory evidence of 
normal thyroid function. The duration 
of the di varied from 6 to 24 
years, yet each patient responded ade- 
quately to ACTH. Irreversible testic- 
ular damage, however, prevented a 
response to large doses of chorionic 
gonadotrophin, substitu- 
tion therapy with testosterone. 


disease 


necessitating 


Warren O. Nelson for his help in interpreting 
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LIVER BIOPSY IN RHEUMATOID ARTHRITIS 


By E. R. Movirr, M.D. 


AND 


A. E. Davis, M.D. 


From the Medical Service 


It is a matter of common knowledge 
that rheumatoid arthritis is not just a 
disease of joints, but rather a systemic 
malady, associated with an involvement 
of visceral organs. Most striking is the 
involvement of the heart. Amyloid de- 
generation is another example. The liver 
is also mentioned as an organ under- 
going pathological changes in rheuma- 
toid arthritis. Baggenstoss and Rosen- 
berg? reported the following anatomic 
changes in the liver of their patients 
with rheumatoid arthritis who came to 
necropsy: gross hypertrophy and 
atrophy, chronic passive congestion, 
fatty changes, atrophy of the cells 
about central veins, central 
and the serous hepatitis of Rossle and 
Eppinger. At this point it is of some 
interest to recall the original observa- 


necrosis 


tion by Hench*’, recording an improve- 
ment in the rheumatic state with the 
advent of liver disease and jaundice. 
Several investigators have reported 
functional hepatic impairment in this 
Thus Rawls, Weiss and Col- 
demonstrated abnormal results of 
the azorubin S, hippuric acid, bilirubin 
excretion and galactose tolerance tests 
in many patients with rheumatoid ar- 
thritis. Carter and Maclagen* reported 
positive cephalin cholesterol floccula- 
tion and thymol turbidity tests. Pem- 
berton and Foster! observed a slower 
return of the blood sugar level to the 
fasting figure following the oral ad- 
ministration of glucose in these pa- 
tients than in normal subjects. This has 
been confirmed many times by other 


disease. 


lins!* 
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. Veterans Administration Hospital, Oakland, California 


authors. Flynn and Irish® demonstrated 
similar findings after the intravenous 
injection of glucose and noted that the 
alteration thus could not be explained 
on the basis of gastrointestinal dysfunc 

tion. They also felt that differences in 
the renal threshold of glucose did not 
explain the altered glucose toleranc 
either, since approximately the sam« 
amount of glucose was lost in the urin 
of normal controls as in patients with 
rheumatoid arthritis. The authors con 
cluded that the abnormal glucose to! 
erance was explainable on the basis of 
“an altered threshold of the hepati 

homeostatis control of the blood 
they admitted that 
“additional studies must be done to d 

termine whether this derangement em 


sugar. However, 


anates directly from extra hepatic in 
fluences”. There were other studies on 
this subject, such as those of Hepburn 
Warter and Rosenstein’, 
Perlman and Kaufman!?, among other 
features including the study of electro 
phoretic distribution of proteins in 


| 


cll 


Davis® 


serum, plasma, and synovial fluid. 
A discordant 
Archer! who points out that “inasmuch 


note is sounded by 
as these investigators of liver function 
in arthritis apparently have not con 
sidered the possibility that many ot 
the agents employed in the treatment 
of rheumatoid arthritis are hepatotoxic 
in nature, it is quite reasonable to |» 
lieve that the results of their liver fun 
tion tests may have been influencec b\ 
therapy . Archer found that 
serial cephalin cholesterol floccula'ion 
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and thymol turbidity tests were done 


in cases of nonspecific arthritis during 
ee ‘rapy with gold salts and other po- 
tentially hepatotoxic agents, the liver 
originally negative, 
sometimes became positive. In his own 
study several liver function tests (cho- 
lesterol flocculation, thymol turbidity 
nd serum proteins ) were carried out 
prior to the institution of any therapy. 
(he cephalin cholesterol flocculation 
and thymol turbidity tests were consist- 
ently negative in all patients, contrary 
to the earlier findings of Carter and 
Maclagen®. The total serum protein 
ind the serum albumin were also found 


tion tests, 


to be normal, although there was a 
tendency toward the elevation of the 
erum globulin, resulting in a lowering 


f the average A/G ratio. Archer 
stresses the fact that “the lowering 
f the ratio in nonspecific 


rthritis is not the result of a diminished 
lbumin and a correspondingly elevated 
lobulin, as seen in parenchym: itous 
lisease of the liver, but is the result 
f an elevated globulin alont” Hyper- 
lobulinemia per se, as he correctly 
rgues, is not necessarily an indication 
liver damage, inasmuch as this bio- 
mical change is present in a num- 
of conditions in which there may 
O' hepatic disease. 
seems to us that the criticism lev- 
| by Archer against the previous in- 
tigations of liver function in pa- 
ts with rheumatoid arthritis, equally 
is in the case of the pathological 
rt by Baggenstoss and Rosenberg’. 
study represents exclusively ne- 
sy material and thus carries with 
| the limitations that apply in such 
umstances to the evaluation of ex- 
ively necropsy data. In a subse- 
nt communication'* reporting an 
ivsis of the causes of death in their 
ents with rheumatoid arthritis, 
authors stated that the deaths 
| be listed under three headings: 
‘ie which seemingly resulted 
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from the rheumatoid arthritis itself; 
(2) those which were related to the 
treatment of the arthritis and (3) those 
from causes unrelated to the arthritis 
or its treatment. In the latter category 
were encountered such conditions as 
rheumatic heart disease, pulmonary 
diseases (pneumonia, chronic suppu- 
ration, pulmonary embolism, fat embo- 
lism and massive collapse), renal 
lesions (pyelonephritis oliguria, 
fatal amyloid degeneration ), prolonged 
diarrheas of unknown origin and car- 
cinoma. These conditions introduce im- 
ponderable factors potentially capable 
of producing liver damage on their 
own account. 

We have been interested in the study 
ot aspiration liver biopsies in patients 
both with “primary” hepatic and “non- 
hepatic” diseases*: 10 The present re- 
port comprises a group of patients with 
rheumatoid arthritis. 

Case Material. The series consisted of 17 
patients. All patients were males. The ages 
varied from 26 to 59. All patients had rheu- 
matoid arthritis involving the peripheral joints 
or the spine (Marie-Strumpell type) or both. 
One patient (J. N.) met the criteria of Reiter's 
syndrome. The duration of the disease varied 
from 1 to 396 months. 

Methods. The liver function tests con- 
sisted of the following determinations: serum 
bilirubin, cephalin cholesterol flocculation, 
thymol turbidity, serum a (albumin, 
globulin and gamma _ globulin fractions), 
bromsulfalein dye excretion, alkaline phos- 
phatase and plasma prothrombin concentra- 
tion. In a few patients some of the above 
mentioned tests were inadvertently omitted. 
Biopsy specimens of the liver were obtained 
by Vim-Silverman needle, using the inter- 
costal approach. The specimens were fixed im- 
mediately in alcoholic 10% formalin and, after 
the usual tissue mat imbedding, they were 
cut at 6 microns and stained with hema- 
toxylin and eosin; in addition, Wilder and 
periodic acid leuco-fuchsin stains were pre- 
pared in some instances. 

Results. Serum globulin was increas- 
ed in 9 patients and gamma globulins 
in 11 patients. As to other tests, posi- 
tive results, with few exceptions, were 
conspicuous by their absence. Thus in 
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MOVITT, DAVIS: 
only 2 patients was the cephalin chol- 
esterol flocculation test positive. In one 
of these patients (E.A.) the liver 
biopsy was normal. In another (A.B.) 
a slight fatty infiltration of 
the liver. In the latter case thymol 
turbidity was also elevated to 20 units. 
Serum albumin was slightly decreased 
n 2 patients and prothrombin concen- 
tration was decreased in another; in all 
» the were normal (See 
Fable 1] 


Liver biopsies showed slight fatty 


there was 


biopsies 


nfiltration in 2 patients (H.B. and 
\.B.) and moderate fatty infiltration 
n another (J.N.). In ‘one patient 
R.E.) the small round cells in the 


portal triads were somewhat more nu- 
merous than usual. In still another pa- 
tient (O.N.) the changes in the liver 
irenchyma were interpreted as indi- 
ting slight degenerative alterations 
th evidence of recovery. In the re- 
iining 12 patients the biopsies were 
thin normal limits, with slight and 
ignificant variations such as slight 
Kupffer-Stern cells and 
me coarsening of the reticulum 


rominence of 


Comment. As is frequently the case, 
re also there was no correlation be- 
veen the results of liver function tests 
| the anatomic findings. Thus in 
patient (E.A.) with 4+ cephalin 
lesterol flocculation test, the liver 
ology was surprisingly within nor- 
| limits. In another patient with 4+ 
halin cholesterol flocculation tests 
the thymol turbidity of 20 units 
re was only mild fatty infiltration 
sent. In both patients (E.A. and 
with slightly decreased plasma al- 


nin, the liver biopsies were 
tirely within normal limits. In one 
tient (E. McC.) low prothrombin 


ie values were found in the face of 
mal liver biopsy. 

\ high incidence of elevated globulin 
| gamma globulin will be noted. 
wever, it must be emphasized that 
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these abnormal values were not neces- 
sarily associated with hypoalbumin- 
emia, and thus probably did not re- 
flect a state of abnormal liver function, 
but rather ee be considered as 
being in the order of biochemical 
changes frequently seen in a number 
of diffe rent pathologic states, includ- 
ing rheumatoid arthritis. Thus we can 
readily see that the liver function, at 
least as reflected in the tests herein 
employed, can well be expected to be 
normal. In this respect we agree with 
Archer!. 

As to the anatomic state of the liver, 
we will note that biopsies were normal 
in most patients and that in only 4 out 
of 17 were there any alterations of 
note, such as slight to moderate fatty 
infiltration and evidence of the healing 
of a degenerative process. In a person- 
al communication Dr. Gall informs us 
that his observations were in keeping 
with ours. He writes as follows: “A 
series of approximately 20 cases has 
been collected. . The findings were 
entirely nonspecific. In one instance 
there was severe amyloid disease. In 
another there were histologic changes 
of viral hepatitis. In the bulk of the 
remainder no diagnostic abnormalities 
were encountered, although there were 
varying amounts of liver cell fat and 
occasional foci of individual cell ne- 
crosis . 

Summary. The present study was 
undertaken for the purpose of investi- 
gating the status of the liver, functional 
and anatomic, in patients with rheuma- 
toid arthritis. A series of 17 patients 
were thus studied by performing liver 
aspiration biopsies and_ correlating 
anatomical material thus obtained with 
the results of a battery of hepatic func- 
tion tests. 

As a result of this study we are led 
to conclude that the functional capac- 
ity of the liver in rheumatoid arthritis, 
as demonstrated by the tests herein em- 
ployed, is hardly affected at all or is 


| 
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affected only to a very slight extent, 
and that pathologic changes in the 
liver in this condition are encountered 
only even in instances of 


the disease (rheumatoid arthritis) of 


occasionally 
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long standing. The few changes found 
are nonspecific and anything but strik- 
ing. 

The literature on the 
briefly rey iewed. 


subject is 
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METASTATIC CARCINOMA OF THE ADRENAL 
is 
By WELDON K. Buttock, M.D. 
ASSISTANT PROFESSOR OF PATHOLOGY, 
UNIVERSITY OF SOUTHERN CALIFORNIA 
AND 
ALBERT E. Hirst, Jr., M.D. 
ASSISTANT PROFESSOR OF PATHOLOGY 
COLLEGE OF MEDICAL EVANGELISTS 
From the Department of Pathology of the Los Angeles County Hospital, 
Los Angeles, California ) 
RELATIVELY’ few studies of large cause slides were not available for study, 
necropsy series of tumor metastases and 4 because of failure to demonstrate 
metastases. The remaining group of 116 
have appeared in recent literature. 
12 : \istologically provec adrena metastases 
” Exceptions include the study of 500 were studied and observations made as to 


cases of cancer reported by Willis! 
and the 1000 cases of carcinoma stud- 
ied by Abrams et al. Both studies 
demonstrated an exceptionally high in- 
adrenal involvement: 10% 
f the carcinomas reported by Willis 


( idence ot 


ind 27% of the cases reported by 
\brams et al., showed such involve- 
nent. The carcinomas which have 
1etastasized to the adrenals have most 
requently originated in either the 
lung or breast. Adrenal involvement 


s occurred in 14 to 44% of the pa- 
ents with lung carcinoma!?:**1!! and 
20 to 53.9% of the patients with 
east 
Since a review of the Quarterly 
imulative Index Medicus failed to 
veal a single study limited to meta- 
tic carcinoma of the adrenals dur- 
the past 30 years, the authors 
ide such a study at the Los Angeles 
Hospital. 


Method and Materials. Protocols from 
700 consecutive necropsies previously 
ewed in a study of metastatic carcinoma 
the spleen? were again reviewed with 
rence to metastatic carcinoma of the 
enals. Two hundred and forty-four in- 
es of metastatic carcinoma of the 
found, of which 171 were re- 
rded as having been histologically proved. 
tty-five of those were rejected: 51 be- 


re nal were 


location (with relation to vessels, cortex, and 
medulla ) the secondary tumors. 
Microscopic usually consisted of a 
single slide stained with hematoxylin and 


The 


and size of 


sections 


eosin. following criteria were used in 
assessing vascular invasion: presence of 
tumor cells in association with thrombi or 


numerous red cells, in capillary-sized vessels 
capillary 
metastasis. Clumps of tumor cells within the 
adrenal but exterior to capillaries or other 
blood vessels were assumed to be in lym- 
phatics or tissue spaces. The characteristic 
histologic features of arteries and veins made 
tumor within them 


were considered evidence of 


recognition of emboli 
relatively easy. 

Adrenals containing metastatic carcinoma 
were classified y into three groups: 
normal to only slightly enlarged, ( weighing 
less than 10 gm. or containing a tumor 
nodule less than 2.5 cm. in diameter); mod- 
erately enlarged, (weighing 10 to 30 gm. 
nodule 2.5 to 5 cm. in 


grossly 


or containing a 
diameter); and markedly enlarged, (weigh- 
ing over 30 gm. or containing a tumor over 
5 cm. in diameter). 


Results. The finding of 244 meta- 
static carcinomas of the adrenal in a 
total of 2833 carcinomas is an incidence 
of 8.6%. This over-all incidence ap- 
proximates that reported by Willis 
(10%) but differs from the incidence 
obtained by Abrams et al., (27%). The 
frequency of metastases to the adrenal 
from the epithelial tumors in our ser- 
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ies is compared with that obtained by 
Table 1. 
Descriptions of the 


these authors in 


GROSS STUDIES 


adrenals with metastases were avail Tumors were bilateral in 64 and uni 
able for review in 98 of the histolog- lateral in 35, with involvement of the 
ically proved group. Of these, the right adrenal in 19 and the left in 16 
adrenals were either normal in size or Willis also noted the tendency of 
slightly enlarged in 69, moderately en adrenal metastases to be bilateral, with 
larged in 18, and markedly enlarged a slightly greater frequency of involve 
TABLE 1 METASTATIC CARCINOMA OF THE ADRENAI 
Abrams, 
Will Goldst B Ilirst* 

Nu 120 

Nw a n i) L4 

Vi \ \ 

ij \ \ \ 
Lung (1 27 12 14.4 160 114 28 .7 
Bre 15 167 ) ( 4 12 8 
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Kid 10 ) () { 4 
Mi 
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Ova 9 64 1] ) 2 
Lar 0 > 
Penis S 12 
Bladd 0 
Pestic 14 7 
Epide i Carcinon 64 7 

he id 1d k 

Present Series 

in 11. In the latter group the adrenal ment of the right as compared to th 


weights varied from 32 to 320 gm. The 
preponderance of normal-sized glands 
was a striking feature of the gross de- 
scriptions. Not infrequently, adrenal 
were not externally 
but were revealed only by sectioning 
the adrenal or by microscopic exami- 
nation 


metastases seen 


CARCINOMA OF THI \ t-ENAI 
Mention was made as to which 
adrenal was involved in 99 of the 


microscopically proved metastases 


left 


metastases. 


adrenal in those with unilater 

HISTOLOGIC stuprEs. Using the criteri 
of vascular stated above 
there were only 8 instances of cortic: 
capillary involvement and an equ: 
number with capsular arteriolar it 
volvement. Much 


invasion 


more frequen 


h 


h 
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with instances, was invasion 
of the large medullary veins. Such 
involvement was usually noted in 
issociation with extensive meta- 
tatic involvement of both cortex and 
nedulla. Once the tumor has reached 
the adrenal, it appeared that spread 
was primarily by lymphatics or tissue 
spaces and that venous spread, when 
t occurred, was a late phenomenon. 
Metastases were further divided 
to capsular, cortical, and medullary 
roups It was possible to determine 
alization in 116 cases showing his- 
tologic evidence of adrenal metastases. 
the largest group, 58 cases, showed in- 
olvement of both cortex and medulla 
approximately the same extent. In 
6 instances the metastatic tumor was 
redominantly medullary and in only 
7 was it predominantly cortical. In 
the metastases were limited to the 
ipsule. Assuming that larger aggre- 
ites of tumor suggest older lesions, 
ippears that the majority of me- 
stases re ich the medulla first. This 
nding is in agreement with a similar 
bservation by Willis 
Discussion. In our series, lung car- 
oma was responsible for over four 
les as many adrenal metastases as 
other tumor. The percentage in- 
ence of adrenal metastases from a 
nary lung carcinoma (28%) was 
is high as the frequency of adrenal 
olvement from malignant melanoma 
2 These data suggest that if 
ignant melanoma were as frequent 


bronchogenic carcinoma, that it 
ld equal exceed it in the num- 
of adrenal metastases. Both of 
‘ec tumors have a tendency to wide- 
id metastasis. Other primary car- 
mas that frequently spread to the 
enals arose in the breast, stomach, 
m and rectum, and pancreas. The 
rwhelming majority of adrenal 
tastases occurred from primary 
iors which had metastasized to 

or more additional organs, sug- 


' 
te 
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gesting that adrenal involvement is 
part of a generalized tumor dissemi- 
nation. Although bronchogenic carcin- 
omas have been known to involve 
selectively the adrenals to the exclu- 
sion of other metastases*, no such in- 
stance was found in our histologically 
proved group. The predominance of 
metastases of small size suggests that 
adrenal involvement probably occurs 
late in the course of tumor dissemina- 
tion. 

Of the three channels by which 
carcinomas are likely to spread to the 
adrenals, namely, arteries, lymphatics, 
and veins, blood vessels would seem to 
be the most logical channel, for the 
primi ary tumor is usually located at a 
distant site and the adrenals possess 
certain anatomic peculiarities which 
may account for their susceptibility to 
metastases. First, their profuse arter- 
ial supply from three different sources 
would theoretically expose this organ 
to a relatively large number of tu- 
mor emboli. Second, the adrenal ar- 
teries divide into minute vessels be- 
fore they enter the cortex to form nu- 
merous capillaries which subsequently 
join to form large venous channels 
within the medulla. A parenchymal 
blood flow to the adrenal supplied 
chiefly by capillary-size vessels may be 
significant. Coman et al.‘ injected rab- 
bits intra-arterially with cell suspen- 
sions of Brown-Pearce tumor and found 
the frequency of tumor growth was 
proportional to the number of tumor 
emboli reaching the capillaries of a 
given organ. A high incidence of 
adrenal metastases was found in their 
studies. Venous spread, which implies 
obstruction by tumor and retrograde 
propagation along the adrenal veins, 
is probably an infrequent cause of 
adrenal metastases. 

Studies of testicular tumors by Dixon 
and Moore® support the contention 
that lymphatics may be an important 
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mode of spread to the adrenals. They 
noted four times as many metastases 
to the left as to the right adrenal and 
relate this distribution to the anatomic 
arrangement of the lymphatics. The 
lymphatics of the left testicle drain 
into the left renal vein 
while those from the right testicle drain 
into the lymph 
nodes. Our histologic studies support 


nodes about 


periaortic chain of 


the conc pt that intra-adrenal spread is 


primarily by lymphatics or tissue 


spaces, but did not establish the mode 


of entry into the adrenals. 
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THE ADRENAL 


hundred and 
torty-four cases of metastatic carcinoma 
of the 


among 2833 carcinomas in 19,700 con- 


Conclusions. 1. Two 


adrenals were encountered 
secutive necropsies. 

2. In terms of decreasing numerical 
frequency, the which most 
often metastasized to the adrenals had 


their origin in the lung, breast, stom- 


tumors 


ach, colon and rectum, and pancreas. 

3. Adrenal metastases were usually 
bilateral which appar- 
ently occurred late in the dissemination 
of carcinoma. 


small tumors, 
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CLINICAL AND LABORATORY STUDIES OF INFECTIONS DUE TO 
PSEUDOMONAS AERUGINOSA AND PSEUDOMONAS SPECIES* 


By CHEs.Ley P. Erwin, M.D. 
RESIDENT IN PATHOLOGY 


Burton A. WAISBREN, M.D. 
CLINICAL INSTRUCTOR IN MEDICINE 


AND 


RALPH Kruse, M.D. 


RESIDENT 


IN UROLOGY 


From the Departments of Medicine, Pathology and Urology of the Milwaukee County 
General Hospital and the Marquette University School of Medicine, Milwaukee, Wisconsin ) 


INFecTIONS due to  pseudomonas 
species have not been accorded the 
emphasis given to those caused by 
Pseudomonas aeruginosa’ *, The lab- 
oratory and clinical studies which fol- 
low are presented to emphasize that 
there is a distinct difference in the sus- 
ceptibilities of these organisms to anti- 
hiotics and to outline the optimal 


+ 


reatment against infections due_ to 
both pseudomonas species and Ps. 
eruginosa. 


Materials and Methods. The sensitivity to 
tibiotics of 57. strains of Pseudomonas 
uginosa and 38 strains of pseudomonas 
ies was determined by the tube dilution 
thod5. All strains of bacteria were isolated 
the clinical bacteriology laboratory from 
tients with infections on the wards of the 
waukee County General Hospital. Identi- 
tion of the organisms was done in the 
il manner by observation of colony for- 
tion, pigment production, and sugar fer- 
itation reactions. Ps. aeruginosa was dif- 
ntiated from pseudomonas species by the 
ence or absence of detectable dye forma- 
on blood agar plates. Strains that had 
the characteristics of Ps. aeruginosa ex- 
that of detectable dye formation were 
mated as pseudomonas species. The 
rity of patients from whom the organ- 
were isolated were observed by at least 
f us and insofar as was possible their 
ment was determined by in vitro studies. 


The hospital charts were then studied for 
objective evidence of correlations between 
the in vitro studies and clinical results. Par- 
ticular note was made of instances in which 
infections due to pseudomonas species fol- 
lowed therapy for a Ps. aeruginosa infection. 
Five of the best-studied and most informative 
cases were selected for presentation as ex- 
amples of our over-all experience in the treat- 
ment of infections due to Ps. aeruginosa and 
pseudomonas species 


Results. 1) The results of the sensi- 
tivity tests performed on 57 strains of 
Ps. aeruginosa and 38 strains of 
pseudomonas species are shown on 
Table 1. Every strain of Ps. aeruginosa 
was sensitive to the action of polymyxin 
B. Oxytetracycline was the next most 
effective drug against this organism. 
When these drugs were combined an 
additive and in certain cases a poten- 
tiating effect was obtained (Table 1). 
Aureomycin, chloramphenicol, strepto- 
mycin, and neomycin were not as ef- 
fective in inhibiting Ps. aeruginosa as 
were polymyxin B and oxytetracycline 
(Table 1). The results of the tests 
performed with the strains of pseudo- 
monas species were markedly different 
(Table 2). Neomycin and chloram- 
phenicol were the agents to which the 
least number of strains were resistant® *. 


\ided by Grants from Parke, Davis & Company, and Chas. Pfizer Company, Inc. 
Due to the high blood concentrations obtained with chloramphenicol organisms inhibited 
concentration of 25 ug/ml. of this agent usually respond clinically to its administration. 
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The majority of the strains were resis- 
tant to all other antibiotics but a few 
of them were sensitive to each agent. 
Thus, in a specific case, if treatment 
were to be given without the aid of in 
vitro chloram- 
phenicol would be the drug of choice. 


studies, neomycin or 


However, laboratory studies might re- 
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cycline or polymyxin B resulted in 
equal numbers of frank failures, cases 
ot the emergence of infections due to 
pseudomonas species, and bacteriologic 
cures. In addition 
that did not respond to polymyxin B 


or oxytetracycline used alone was cur 


an occasional case 


ed by the combination of these drugs. 


rABLI THE RESULTS OF THERAPY IN 21 CASES OF INFECTIONS DUE TO 
PSEUDOMONAS AERUGINOSA 
Vo. of nical and 
\ hacteriologic cures 
h Ps. aeruginosa Vo. of nical and Vo wt ith Polymyrin B 
\ placed by hacteriolog a 7 l orytetracycline 
mas species th oxrytetra rytetracy ombined 
8 7 ] 
rABLI THE RESULTS OF SENSITIVITY TESTS ON BACTERIA ISOLATED FROM THE PATIENTS 
WHOSE CASES ARE REPORTED IN DETAIL 
Terra. & 
Pes 
Case 
Cas 
Ps 
Pr 
Ps 7 
Case 
Pr 
Ps ) 
” 4 Aur I & Pol B=Oxvtetr cline and p B 
( I Pen 
] Ox Strep Strept } 
I B=P nyx B Neo. = Neon 
} 
veal the organisms to be more sensitive Case Reports. Case 1. The patient was 
to anv of the other antibiotics. 20-year old white unmarried woman wh 
2) In only 21 of the 50 charts that entered the hospital with a diagnosis of 


were carefully studied was definitive 
objective evidence as to the result of 
therapy obtained. The results in these 
in Table 3. 
results are, in our opinion, representa- 


cases are shown These 
tive of those in our entire experience, 
since we have found that treatment of 


P3. aeruginosa infections with oxytetra- 


chronic pyelonephritis and a chief complain 
ot frank 


Complete renal function studies and retré 


hematuria of one week’s duratior 
grade pyelograms previously had been nor 
mal. Physical examination revealed a temper 
of 102.8° F. and flank tende1 
ness. Urinalysis revealed a specific gravit 
of 1.013, 4 plus albumin, 40 to 50 red bloc 
field, 


high pow 


iture right 


cells per high power microscopic al 


3} to 5 white blood cells per 


B 
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microscopic field. Urine cultures grew Ps. 


aeruginosa and Escherichia coli. Antibiotic 


sensitivity tests showed the Ps. aeruginosa to 
be most sensitive to the combination of 
polymyxin B and oxytetracycline (Table 4). 
Oxytetracy: line, 0.5 ‘gm. by mouth every 6 
hours, and polymyxin B, 50 mg. intramuscu- 
larly every 12 hours, were administered for 
2 weeks with rapid clinical improvement and 
clearing of the urine. At the end of that 
time a urine culture grew coagulase positive 
Micrococcus pyogenes which was sensitive to 
hloramphenicol. After a 10-day course of 
hloramphenicol the patient was entirely 
symptomatic and her urine was crystal clear. 
\ urine culture just prior to discharge grew 


i coli. 


CoMMEN?T. This case illustrates the 
cradication of Ps. aeruginosa from the 
urine by the simultaneous administra- 
tion of oxytetracycline and polymyxin 
B. It also illustrates the futility of trv- 
ing to sterilize the urine of patients 
with chronic pyelonephritis. The justi- 
fication for initiating therapy in this 
case was the fever and hematuria. The 
I. coli isolated in the final culture was 
being well tolerated and was not an 
ndication to subject the patient to 
further therapy. 


Case 2. The patient was a 54-year 
white diabetic female who entered the 
pital with complaints of backache and 
uria of several months’ duration. Physical 
nination revealed a temperature that 
red from 100° F. to 104° F. and a grade 
uterine prolapse with a cystourethrocele. 
nalysis revealed specific gravity of 1.010, 
plus albumin, no sugar, and 150 to 200 

per high power microscopic field. 
urine culture grew Ps aeruginosa, E. coli 
M. pyogenes. The Ps. aeruginosa was 
itive to oxytetracycline and polymyxin B, 
the M. pyogenes was most sensitive to 
omycin (Table 4). The patient 


given 2 gm. per day of oxytetra- 
ine for 2 weeks with clinical improve- 


it. At the end of that time Ps. aeruginosa 
M. pyogenes were again cultured from 
irine. Fifty milligrams of polymyxin B 
then administered intramuscularly twice 
for 13 days. During this time she had 
episode of acute fever but her urine 
tally cleared. At the end of this time 
veruginosa was again cultured from her 
but since she was afebrile, asympto- 


matic, and her urine was normal, she was 
discharged. 


ComMMENT. This case is illustrative of 
the fact that, in spite of apparent in 
vitro sensitivity to both oxytetracycline 
and polymyxin B, many infections due 
to Ps. aeruginosa do not respond to the 
administration of these agents. Since 
the patient was clinically well, we did 
not feel justified in continuing our at- 
tempt to sterilize her urine. If she 
has further difficulty, correction of the 
pelvic abnormalities would be attempt- 
ed before definitive chemotherapy was 
administered. 


Case 3. The patient was a 75-year old 
white male who entered the hospital because 
ot. inability to void. Examination revealed 
benign prostatic hypertrophy and a tempera- 
ture of 103° F. Urinalysis showed a specific 
gravity of 1.015, 4 plus albumin, and numer- 
ous red and white blood cells per high power 
microscopic field. A urine ne lin grew Ps. 
aeruginosa which was equally sensitive to 
oxytetracycline, aureomycin, streptomycin and 
polymyxin B (Table 4). Two grams of 
aureomycin were administered by mouth each 
day but the temperature continued to spike 
and a blood culture grew Ps. aeruginosa. 
Penicillin and streptomycin were then added 
to the aureomycin, and as soon as the patient 
seemed to respond, a suprapubic prostatec- 
tomy was done. Specific medication was then 
omitted and methenamine mendelate (Man- 
delamine) was given by mouth 3. times 
daily with continued improvement. Repeated 
urine cultures after the operation revealed 
pseudomonas species which were sensitive 
only to neomycin (Table 4). The patient 
was discharged without fever, without 
dysuria, and with his urine still containing 
pseudomonas species. 


CoMMENT. This case illustrates the 
emergence of pseudomonas species in 
a patient who was given intensive 
therapy for a Ps. aeruginosa infection. 
This strain was completely resistant to 
all antibiotics that are available for 
general use. 


Case 4. The patient was a 56-year old 
white female who had had subacute pyelo- 
nephritis for many years and who had had 
an infected left kidney removed 11 years 
before admission. Hospitalization had been 
advised because she was having almost daily 


S 

) 

( 

e 
B 
S 

| | 
Va 

h 

o! 
ill 

TC 
1OT 
ve! 
le 
O 
al 


530 ERWIN, 
ittacks of chills and fever. Physical examina- 
tion revealed an woman who did not 
lemperature was 102.6 


obese 


appeal icutely ill 


F.. pulse was 56, respirations were 20 per 
minute ind blood pressure was 200/100. 
Laboratory studies were as follows: urine, 


specific gravity 1.010; one plus albumin; no 
red blood cells, and 7 to 8 white blood cells 
per high power microscopic field; blood, 


white blood cell count 7,000 
with 90 polymorphonuclear leukocytes; non- 


hemoglobin 97% 


protein nitrogen concentration was 42 mg. per 


LOO « \ culture grew proteus which 
was sensitive to penicillin and chloramphen- 
icol4 Table 4 Therapy with these agents 
was begun, and a urine culture drawn one 
week later grew Ps. aeruginosa. Polymyxin B 
ind oxytetracycline were begun (Table 4). 


There wa marked change in the clinical 

patient, but the urine culture 
before «he patient signed her 
release and left the hospital revealed proteus 


ind co igul iS¢ 


condition of the 


drawn just 


positive M. pyogenes. 


The mixed nature of the 
infection in patients with chronic or 
subacute pyelonephritis is illustrated 
by this case. The proteus was the pre- 
organism but when it was 
suppressed by the combination of peni- 
cillin and chloramphenicol, Ps. aerugin- 
osa emerged as the infecting organism. 


COMMENT. 


dominant 


When oxytetracycline and polymyxin 
B were administered, the Ps. aeruginosa 
lost its competitive advantage, and the 
proteus again was able to emerge to 
complete the cycle we have seen in 
numerous cases of chronic pyeloneph- 
ritis in which therapy with antibiotics 
was attempted. 


Case 5. The patient was an 84-year old 
white entered the Milwaukee 
County General Hospital with complaints of 
malaise and dysuria. Physical examination 
revealed temperature of 105° F., pulse 150 
and irregular, emaciation, rales at the base 
of the left lung, and cardiac enlargement 
and irregularity. Laboratory studies revealed 
the following: blood, hemoglobin 94%; white 
blood 27,000 with 94%  poly- 
morphonuclear leukocytes; nonprotein nitro- 
gen concentration, 51 mg. per 100 cc.; 
urine, albumin 4 plus; 18 to 22 white blood 
cells per high power microscopic field; urine 
culture proteus 

COURS! The patient was given general 
therapy and the combination of 


woman who 


count 


supportive 
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( Gantrisin She 
hours, but con 
third 


again to 


penicillin and _sulfisoxazol 
became afebrile within 24 
tinued to appear acutely ill. On the 
hospital day her temperature ros 
105° F. 
monas species. Oxytetracy: line was 


and a blood culture grew pseudo- 


then ad 


ministered, but a blood culture on the fifth 
hospital day again grew pseudomonas species 
The sensitivity to antibiotics of the strains 


of proteus and pseudomonas species was de 


termined and on the basis of the results, the 


intramuscular administration of 2 gm pel 
day of chloramphe nicol was begun 
1). The patient seemed much impr ved and 
three blood cultures drawn durin the 


being given 


days that chlorampheni ol was 
sterile. The administration of 


were 500 000 
units of aqueous penicillin intramuscularly 
twice per day was begun when the chloram 
phenicol was discontinued During this 


time three urine cultures grew pseudomonas 


species but the patient seemed to be improv 


ing. The penicillin was discontinued after 
10 days; 24 hours later the patient had 
a chill, and her te mperature to 
103 F. 4 blood culture’ drawn 
this time grew proteus. Ten million units 


of penicillin were administer d intravenously 


and the patient seemed somewhat improve d 
She suddenly died on _ the 
entering the hospital 
Postmortem 
collection of 


33rd day after 
examination revealed a larg: 
creamy pus in the left ureter 
and a large perinephric, abscess. Proteus and 


pseudomonas species were cultured from 


these lesions 


CoMMENT. This case is an example 
of the type of response we have en 
countered when infections that clearly 
demanded surgical intervention were 
treated with antibiotics. The proteus 
was sensitive to penicillin and chlor 
amphenicol the 
species was sensitive to chloramphen 


and pseudomonas 
icol. Thus, when penicillin was given, 
the pseudomonas species emerged as 
the dominant pathogen and was r 
peatedly found in the blood stream 
When the penicillin was discontinued 
the proteus regained dominance and 
from. th 
interactions 


was the organism isolated 
blood. While these 
tween the antibiotics and two speci 
of bacteria were going on, the patien 
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died without the benefit of the surgical 
intervention that she so urgently 
needed. 
Discussion. These in vitro studies 
and clinical experiences indicate that 
the combination of polymyxin B and 
oxytetracycline should be administered 
to patients with treatable infections due 
to Ps. aeruginosa. Polymyxin B has an 
dvantage over oxytetracy cline because 
weight for weight it is more effective 
and is bactericidal in action. These ad- 
vantages are counteracted by the larg- 
er doses of oxytetri icycline that may be 
dministered safely (the average dose 
of polymyxin B is 150 mg. per day 
and the average dose of oxytetracycline 
2 gm. per day). The main considera- 
tion in the treatment of infections due 
to Ps. aeruginosa is whether or not the 
infection is of a type that responds to 
ny chemotherapy. We have found 
that if therapy with antibiotics is at- 
tempted against infections such as 
hronic draining sinuses, chronic otitis 
iedia, or chronic pyelonephritis, the 
aeruginosa is often suppressed, but 
it more virulent or ‘more resistant 
icteria such as proteus or pseudo- 
onas species emerge as the prominent 
thogen of the infection. The specific 
fections due to Ps. aeruginosa in 
hich polymyxin B and Oxy tetracycline 
ve been of therapeutic aid in our 
perience include meningitis (we 
ve administered 10 mg. of polymyxin 
intrathecally once per day), certain 
_— iry infections, acute septicemia, 
pyelone ~phritis, and secondary in- 
tions over burned areas. The treat- 
nt of Ps. aeruginosa infections that 
large burned areas with the local 
inistration of polymyxin B in a 
centration of one milligram per 
liliter has been gratifying and has 
wed early preparation for skin 
ting. 
he wide variation in sensitivity to 
biotics exhibited by various strains 


of pseudomonas species makes it man- 
datory to determine the in vitro sensi- 
tivity of a particular strain that is caus- 
ing a serious infection. In our exper- 
ience chloramphenicol has cured a few 
infections due to this organism, but 
the great majority of cases have not 
been affected by chemotherapy with 
any of the antibiotics. In several in- 
stances we have continued to isolate 
pseudomonas species from the blood 
and urine of patients in spite of ther- 
apy with sulfisoxazole, penicillin, strep- 
tomycin, aureomycin, oxytetracycline, 
chloramphenicol and polymyxin. B. 

Since very few of the strains of pseu- 
domonas species respond to either 
polymyxin B or oxytetracycline, it is 
of clinical importance that the labora- 
tory clearly indicate whether or not 
pseudomonas organisms isolated from 
patients do or do not form dye on 
blood agar plates. If the organisms are 
true Ps. aeruginosa, the clinician will 
know that the infection has a fair 
chance of responding to polymyxin B 
and oxytetracycline. If no dye is form- 
ed by the organism, there is much less 
of a chance that the infection will re- 
spond to chemotherapy and _ this 
knowledge will allow the clinician a 
realistic viewpoint of the situation and 
possibly save the patient much unnec- 
essary medication. 

The close correlation between the 
results of the in vitro tests of the sensi- 
tivity of the organisms to antibiotics 
and clinical results should serve to 
emphasize the importance of labora- 
tory control of the therapy of severe 
infections due not only to organisms 
of the pseudomonas group but in all 
severe bacterial infections (Table 4). 

Summary and Conclusions. In vitro 
and clinical studies of the effectiveness 
of antibiotics against Ps. aeruginosa and 
pseudomonas species were presented in 
this report. Polymyxin B and oxytetra- 
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cycline the most effective anti- 


biotics against infections due to Ps. 


were 


aeruginosa. 
Antibiotics were not effective against 
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the majority of strains of pseudomonas 


species, but chloramphenicol and neo 


mycin appeared to be the best agents 
for use against these bacteria. 
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IN most instances of malignant hy- 
pertension described in the literature, 
the malignant phase develops after 
hypertension has been present in a 
benign form for some time®!!:15.14.16.18_ 
Malignant hypertension may appear 
quite suddenly in patients who for 
years have had renal disease 


many 
without apparent high blood pres- 
sure!!!2, Onset of the disorder usually 


is described as associated with severe 
headaches, visual disturbances, ano- 
rexia, vomiting, weight loss and weak- 
ness! 1,15 16 

However, not infrequently the early 
manifestations of malignant hyperten- 
ion are atypical and misleading’. 
Our interest in this matter was aroused 
fter encountering several patients 
vho experienced spontaneous gross 
rethral bleeding, that is, urethral 
poplexy, either as the initial or an 

ily manifestation of this condition. 
(his report outlines the pertinent his- 
vical, clinical and laboratory find- 

gs in four of these patients. 

Case Reports. casE No. 1: D. D., a 20- 
ir old unmarried white male clerk, was 
mitted on Nov. 15, 1951, oe of 
ere generalized throbbing headaches, in- 
ising weakness and bilateral flank pain. 
iring hospitalization elsewhere, within the 
ir, he had been told he had Bright's dis- 
Immediately prior to this admission 
experienced sudden onset of bleeding 
m the urethra while sleeping. The hemor- 
re was described as painless with bright, 


red, blood sufficient to soil the bed clothing. 
On admission the blood pressure was 220/ 
160, grade IV retinopathy with papilledema 
was noted and the blood urea nitrogen was 
168 mg. per 100 cc. Urinalysis revealed 4 
plus albumin, numerous leukocytes, and oc- 
casional erythrocytes. Other clinical and 
laboratory findings were similar to those of 
chronic glomerulonephritis with malignant 
hypertension. He was allowed to return home 
on supportive therapy. 

When readmitted month later, he 
presented severe anterior chest pain, bilateral 
flank pain, hematuria, increasing uremia and 
the findings of congestive heart failure. The 
blood pressure was 230/170. From. this 
period on, the course was progressively down- 
hill with death occurring at home on March 
5. 1952. Necropsy was not obtained. 

CASE NO. 2: F. H., a 45-year old, white 
married attorney, was admitted on Mar. 7, 
1951. Hypertension was first noted during a 
routine physical examination in 1942. The 
condition was essentially asymptomatic with 
mild sedation. In November, 1950, painless 
cross bleeding from the urethra occurred with 
spontaneous clearing in 24 hours. One month 
later, following a second hemorrhage, the 
anterior urethra was found to be the site of 
the bleeding after urological examination in- 
cluding cystoscopy. Intravenous pyelography 
demonstrated impaired renal function and the 
patient was hospitalized for evaluation and 
definitive treatment. On admission the blood 
pressure was 208/120. There was grade IV 
retinopathy with papilledema. Urinalysis re- 
vealed 2 plus albumin, occasional leukocytes 
and numerous erythrocytes per high power 
field. The nonprotein nitrogen was 65 mg. per 
100 cc. There was electrocardiographic and 
fluoroscopic evidence of left ventricular hyper- 
— Dyspnea responded to digitalization, 
and veratrum therapy was initiated. The re- 
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sponse to veratrum was not encouraging and 
the patient was released on Mar. 13, 1951, 
to pursue dietotherapy elsewhere. It was re- 
ported that although there was initial im- 
provement the azotemia and _ hypertension 
progressed 
Mar. 28, 1951 
At necropsy, an 


present in the 


Death occurred suddenly on 


area of hemorrhage was 
There notable 
changes within the cortex and 
Petechial were 
lungs and myocardium. No 
lesions of the genito-urinary 
noted. Microscopically there was 
irteriolonephrosclerosis, fibrin- 
oid necrosis of the small arteries, and hyaline 


pons were 
old ischemic 
basal ganglia hemorrhages 
present in the 
hemorrhagic 

tract 


pronounced 


were 


arterioles 

CASE NO. 3. R. B., a 
white male research chemist, was admitted on 
Oct. 24, 1949 
until January, 1949, when spontaneous pain- 


necrosis of the 
33-year old single 
He had been asymptomatic 


less urethral hemorrhage occurred. Urological 
examination including cystoscopy, revealed 
other than the 
During the succeeding months he 
began to feel run down and had minor epi- 
sodes of laryngitis and an attack of virus 
“One week admission 
the urological work up was repeated and 
again found negative. At that time the sys- 


tolic blood 


no source of hemorrhage 


urethra 


pneumonia prior to 


pressure reportedly was 200 mm. 
Hg. The day prior to admission the only 
complaint was severe headaches of 3 to 4 
weeks’ duration The blood pressure was 
285/200. There was grade IV retinopathy 


with papilledema. Hospitalization was pre- 


cipitated by the development of a right 
hemiplegia 
On admission the blood pressure was 


240/160. Urinalysis revealed 3 plus albumin, 
3 to 5 leukocytes and numerous erythrocytes 
per high power field. The nonprotein nitro- 
gen was 51 mg. The respiration was Cheyne- 
Stokes in type. Further clinical and labora- 
tory studies confirmed the diagnosis of mal- 
ignant hypertension with right hemiparesis. 
The blood pressure was 220/160 the day of 


discharge. The patient succumbed at home 
on Nov. 18, 1949. Necropsy was not ob- 
tained 


CASE NO. 4. I. L., a 29-year old, single 
white male bookkeeper, was admitted on 


Mar. 15, 1952. The patient enjoyed good 
health until albuminuria was discovered at 
Selective Service examination in 1941. In 


1947, when hypertension was first reported, 
his only complaint was severe headache. 
During the 6 months prior to admission he 
had easy fatigability, scotomata, loss of 
visual acuity and some loss of memory. He 
had been observing a rice diet during this 
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period with little improvement At admis- 
sion the blood pressure was 270/160. There 


was grade IV retinopathy, diastolic gallop 
rhythm, and electrocardiographic evidence of 
left ventricular strain and hypertrophy. Thx 
urine contained 2 plus albumin, 2 to 3 leu- 
kocytes per high power field, and occasional 
The blood 
\ brief episode ot 
bleeding occurred on the 11th hospital day 
No. other this was 
found. In view of the failure to respond to 
hexamethonium 


casts. urea nitrogen was 24 mg 


painless gross urethral 


source ol hemorrhage 


and veratrum, a left dorsal 
sympathectomy was done on Mar. 31, 1952 
and on April 11, 1952 right thoracolumbar 
sympathectomy and right adrenalectomy were 
carried out. On May 20, 1952, the blood 
was 170/110 there was con 
siderable subjective improvement. The pa 
tient was released on June 18, 1952, and is 
known to be alive and doing well at th 
time of preparation of this report 


yressure an 
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Discussion. It is apparent that ureth 
ral bleeding was one of the _ initial 
symptoms of malignant hypertension 
in 3 of these patients and occurred 
early in the hospital course of the 
fourth. In 2 instances the site of bleed 
ing seems to have been localized to 
the anterior urethra. All 4 of these pa 
tients had significant azotemia. It is 
of interest that the hemorrhage was 
observed only in association with renal 
insufficiency as manifest by nitrogen 
retention. 

The occurrence of petechial hemor 
rhages within the viscera and gross 
hemorrhage from the gastrointestinal 
tract? and kidney'*'® is common in the 
accelerated phase of malignant hyper 
tension, and is mentioned prominently 
in several 11,18. Hemorrhage 
from the upper genito-urinary tract or 
kidney may be unilateral'* and in one 
instance this misleading sign led to 
nephrectomy’. However, gross hemor 
rhage from the lower genito-urinary 
tract is not generally recognized as 
being associated with malignant hyper- 
tension. A limited review of the litera- 
ture fails to uncover reference to the 
occurrence of frank, lower, genito-urin- 
ary tract bleeding localized to the an 
terior 
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URETHRAL APOPLEXY: 

Certain of the published data on 
experimental hypertension in animals 
contains information that may be per- 
tinent to our observations in man‘. 

nilateral renal artery occlusion in rats 
has been shown to produce hyperten- 
association with acute diffuse 


irterial lesions involving the heart, 
lungs, gastrointestinal tract, adrenals, 
kidneys and central nervous system. 
However, in no instance were the arter- 


ial lesions demonstrated in the lower 
genito-urinary tract’. 

Goldblatt’s’ report of his investiga- 
tion of the malignant phase of experi- 
mental hypertension permits review of 


each experimental animal. Among 
these were 5 hypertensive dogs with 
azotemia, 4 of which had petechial or 
ecchymotic urinary bladder hemor- 
rhages, while the fifth animal appeared 
to have both bladder and urethral 
hemorrhages’. Another investigator® 


produced necrotizing arteritis in the 
of hypertension in animals, 
vith experimental renal insufficiency, 
vhich were fed a high fat diet. Hemor- 


rhagic 


‘ ibse nce 


phenomena were observed in 
bladder in 90% of these 
This experimental evidence, 
in addition to our patient observations, 
uggests that renal insufficiency may be 


the urinary 


inimals 
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EARLY SYMPTOM OF 


MALIGNANT HYPERTENSION 
a factor in the urethral bleeding seen 
in these hypertensive subjects. 

The localization of histo-pathologic 
changes in the arterioles is generally 
accepted as typical of malignant hyper- 
tension’. However, there is less agree- 
ment on the criteria for the character- 
istic lesion'®. That the hemorrhages in 
our patients were due to necrotizing 
arteriolitis seems most probable. Their 
localization in the urethra appears im- 
portant both clinically, since apprecia- 
tion of their occurrence might allow 
earlier diagnosis, the oretically, 
since their unusual location may aid 

further appraising the fundamental 
vascular lesion of the disease. 

Summary. 1. Four patients with 
hypertension in the malignant phase 
have been presented. In each instance 
spontaneous urethral bleeding was 
either the initial symptom or appeared 
early in the disease. 

2. The infrequency of the reported 
occurrence of urethral he morrhage as- 
sociated with malignant hyperte nsion 
kas been emphasized. 

The occurrence of bladder and 
urethral hemorrhages in experimental 
hypertension and experimental renal 
insufficiency is noted and its possible 
relation to human findings is discussed. 
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THE ACTION OF HYDERGINE ON THE CIRCULATION AND 
METABOLISM OF THE BRAIN IN TOXEMIA OF PREGNANCY} 


By Mitton L. M.D. 


ASSISTANT PROFESSOR OF OBSTETRICS AND GYNECOLOGY 
AND 


H. Tayior, M.D. 


INSTRUCTOR IN OBSTETRICS AND GYNECOLOGY 
WITH THE TECHNICAL ASSISTANCE OF 


AuiceE Woop Reap, R.N. 


From the Departments of Obstetrics and Gynecology of the Jefferson Medical College and 


Philadelphia General Hospital, Philadelphia, Pennsylvania ) 


lr has been demonstrated that the 
cerebral vascular resistance is increased 
in patients with toxemia of preg- 
‘©. In our quest for an agent 
oe will safely and successfully re- 
lux this vasospasm we are endeavoring 


nancy 


to study a variety of vasodilating sub- 
tances with differing modes of 
iction!!!", 
Ergot, for centuries known and used 
s an oxytocic agent in obstetrics, was 
hown by Dale® in 1906 also to possess 
ympé athetic inhibiting ability. The lat- 
r action of this drug, however, has 
een overshadowed almost completely 
its marked stimulating effect upon 
smooth muscle. Recently Stoll and 
Hoffman!® isolated 3 new ergot alka- 
loids which, when dihydrogenated, be- 
ame strong symp% athetic inhibitors 
nd vasodilators without the usual 
oxytocic or smooth muscle effect. These 
three compounds, dihydroergocornine, 
dihydroergocristine and dihydroergo- 
kryptine have been combined and 
marketed under the name Hyder- 
yine.t It is the purpose of this paper 
to report the effects of Hydergine on 
the circulation and metabolism of the 
brain in toxemia of pregnancy. 


Methods and Materials. The method of 
Kety and Schmidt® was used. This involves 
the simultaneous withdrawal of venous 
blood from the internal jugular bulb and 
arterial blood from the femoral artery over a 
period of 10 minutes while the patient is 
breathing a mixture of 15% nitrous oxide, 
21% oxygen and 64% nitrogen. Mean arterial 
blood pressure is measured directly from the 
femoral artery with a damped mercury ma- 
nometer. Blood gas analyses of nitrous oxide, 
oxygen and carbon dioxide are made with 
the Van Slyke-Neill apparatus. 

As previously described!°, cerebral blood 
flow (CBF) is measured in cubic centimeters 
per 100 gm. of brain per minute. Cerebral 
oxygen metabolism (CMRo2)° may then 
be calculated in cc. of oxygen utilized per 
100 gm. of brain per minute, and cerebral 
vascular resistance (CVR)*®° in millimeters 
of mercury pressure per cc. of blood flow 
per 100 grams of brain per minute. The 
respiratory quotient (RQ)°°® is calculated 
by computing the relationship between the 
oxygen uptake by the brain and the amount 
of carbon dioxide given off. 

Thirty investigations were carried out on 
15 women in the latter weeks of pregnancy or 


°CMRo2 — CBF x (A — V)o2 
100 
°°CVR = MABP 
CBF 
*°°RO = (V — A)Co2 
(A — V)o2 


tThis study was supported in part by a research grant from the Sandoz Pharmaceutical 


Company. 


tHydergine is a product of the Sandoz Pharmaceutical Company and was furnished for 
his study through the courtesy of their Division of Research. 
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l 

yf 

‘ 


oe 


the early puerperium; 7 were normal preg- 
nant women and 8 were afflicted with toxemia 
of pregnancy. Of the latter group 4 had pure 
preeclampsia and 4 had acute toxemia super- 
imposed upon pre-existing hypertension. No 
least 12 

Immediately 
of Hyder- 


intra- 


therapy was given for at hours 
befor¢ the 
after the first flow 2 cc. 
¢ C.K.179 
muscularly The 
peated when the 
marked Che 
experimental flows 
iried from 


control flow ‘oy 
(0.6 mg. ) 
administered 
investigation then re- 
hypotensive effect was most 
interim and 
(e) averaged 47 minutes 
30 to 90 minutes after ad 
ministration of the 
nasal congestion were common complaints, 
occurred in 
were no serious reactions 


were 
was 
between control 
and \ 
drug. Restlessness and 
whe reas vomiting 


The 


only 2 pa 


tients 


Results. Table 1 the 
tests done upon each of the patients 
in both the toxemic and normal preg- 
nant groups. Mean arterial blood pres- 
sure was lowered 15% in normal preg- 
nant women and 18% in patients with 
toxemia, while cerebral vascular resis- 


summarizes 


tance was decreased 12.5% in the nor- 
mal group and 15% in the toxemic group 
of patients. These changes were statis- 
tically significant. The blood 
cerebral blood flow, oxygen uptake 
by the brain and respiratory quotient 
of the brain were unaffected by the 
administration of Hydergine. 
Discussion. These studies show that 


gases, 


the increased vascular resistance with- 
in the brain in toxemia of pregnancy 
is partially relieved by the intramus- 
cular dosage of a mixture of dihydro- 
genated ergot compounds known as 
Hydergine. The systemic blood pres- 
sure is significantly 
while cerebral blood flow and oxygen 
metabolism are maintained at normal 
levels. 


also lowered 


There are 2 main mechanisms which 


bring about the hypotensive action of 
these compounds. Rothlin’? showed 
that there is a direct depression of the 
vasomotor center and stimulation of 
the “vasodepressor” center in the 
medulla. The importance of this mech- 
nism has been emphasized by Blunt- 


CALL, 


TAYLOR: 


schli? who demonstrated that spinal 
section in animals almost completely 
the 
ergot compounds. 

On the other hand adrenergic block 
ing properties are The 
previously mentioned work of Dale® 
and that of Sollmann and Brown" in 
1905 were the first to show this effect 


abolishes hypotensive effect of 


also present. 


of crude ergot preparations, while 
Rothlin'® discovered that the dihydro- 
cenated ergot compounds possess this 
the 
latter mechanism comes into play in 


type of action also. How much 
pregnancy toxemia is problematic. It 
has been shown by Assali and Prystow 
sky’ that there is no circulating sym 
pathomimetic substance present such 
as epinephrine or norepinephrine to 
the and 
hypertension of toxemia of pregnancy 
We must therefore assume that the 
generalized vasodilation brought about 


account for vasoconstriction 


by Hydergine is mediated through cen 
tral effect upon the vasomotor centers 
or by blockade of sympathetic vasocon 
strictor impulses. 

The pro 


duces cerebral vasodilatation is still in 


exact mechanism which 


doubt. The possibility of adrenergic 
blockade of vasoconstrictor, impulses 
to the vessels of the brain must be con 
The fact that bilateral stellate 
ganglion block* fails to produce such 
an effect, however, 
that 
tone of these vessels mediated through 
the sympathetic system. It 
seems more probable that vasodilator 
pathways are being utilized through 
the facial superficial petrosa! 
nerves as described by Chorobski and 
Penfield® in 1932. 
Hafkenschiel and _his 
also using the nitrous oxide method 
for cerebral blood flow, found that pa 
tients with hypertension 
when given dihydroergocornine had 
considerable reductions of mean arter 
ial blood pressure and cerebral vasculai 


sidered. 


weakens the evi 


dence there is vasoconstrictor 


nervous 


and 


associates’ 


essential 


39 


oe 


IN TOXEMIA OF PREGNANCY 
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resistance while blood flow and oxygen 
metabolism remained normal. The sim- 
ilarity of their findings in essential 
hypertension and ours in toxemia of 
pregnancy is striking. We feel as they 
do that there is a definite action upon 
the brain in addition to the block of 
sympathetic vasoconstrictor influences 
elsewhere in the body, and that the 
resultant resis- 


decrease in vascular 


tance within the brain allows for cere- 
bral 
stasis 


Hydergine, 


vascular and metabolic homeo 


however, apparently 
certain other 
parts of the body. There is a loss of 


hinders homeostasis in 


vasomotor compensation for upright 
tilting and the immersion of portions 
of the body in iced water®. Such hamp- 
ering ol adaptive influences deprives 
the patient of the normal safeguards 
ordinarily 
lability 

danger of 


vouchsafed by vasomotor 
the 
ollapse. Renal 


physiology is also interfered with as 


and greatly increases 


circulatory 


demonstrated by the decrease of effec- 
tive renal plasma flow and glomer- 
ular filtration rate* as well as oliguria 
on the basis of increased tubular reab- 
sorption of water. 
Nevertheless, the 


fact remains that 


HYDERGINE IN 


TOXEMIA OF PREGNANCY 


is maintained within the 
brain in spite of circulatory aberra- 


homeostasis 


elsewhere when Hydergine is 
We may 
that the dihydrogenated ergot com- 
pounds do not interfere with the ability 
of the human mechanism to compen- 
internal environment in such 
that blood diverted 


from less important areas of the body 


tions 


given. conclude, therefore, 


sate its 
a way may be 
to the more essential brain. 


Summary. 1. Quantitative studies of 


cerebral blood flow, cerebral oxygen 
metabolism, cerebral vascular resis- 
tance, mean arterial blood 


pressure, 
respiratory quotient of the brain and 
the blood gases were made in both 
normal and toxemic pregnant women 
before and after the administration of 
Hydergine. 

2. Cerebral and 
mean arterial blood pressure were sig- 


vascular resistance 
nificantly depressed in both groups of 
patients. 

3. Cerebral blood flow, cerebral oxy- 
gen metabolism, respiratory quotient of 
the brain and the oxygen and carbon 
dioxide content of femoral arterial and 
iuternal jugular venous blood were un- 
affected by the administration of Hy- 


leroine 
cergine. 
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ELECTROCARDIOGRAPHIC PATTERN SIMULATING ACUTE 
MYOCARDIAL INJURY 


By L. OsHer, 


M.D. 


PORTLAND, MAINE 


AND 


Louts M.D. 


BOSTON, MASSACHUSETTS 


From the Electrocardiographic 


Laboratory, Beth Israel Hospital, the Department of Medicine, 


Harvard Medical School, Boston, Massachusetts, and the Heart Disease Epidemiology Study, 


National Heart Institute, 


Health, 


Education, 


\BNORMAL displacement of the S-T 
segment associated with a va- 
of clinical states. In myocardial 
njury the typical configuration consists 
cf elevation and upward bowing of 
the S-T segment with symmetrical in- 
version of the T waves in leads facing 
the affected We have recently 
bserved a similar electrocardiographic 

ttern in patients without clinical 

dence of any acute myocardial proc- 

The purpose of this paper is to 

nt out the distinguishing character- 

of this pattern and to elucidate 
mechanism of its production. 

Our attention was first drawn to this 


may be 
riety 


area. 


‘tern by the electrocardiograms re- 
uced in Figure 1. The patient, a 
ir-old white male, entered the 


Israel Hospital for study on Jan- 
19, 1950, because of an episode, 
eeks previously, of interscapular 
tollowing exertion, and vague sub- 
discomfort 2 days prior to ad- 
n. Physical examination was en- 
within normal limits with blood 
ire of 120/80 and a normal sized 
with sounds of good quality and 
urmurs. Chest roentgenogram 
examination of urine 
ood revealed no abnormalities. 
pon course was afebrile and 
m-free except for anxiety; there 
no further chest pain and white 


laboratory 


National Institutes of Health, Public Health Service, Department of 
and Welfare, 


Framingham, Massachusetts. ) 


blood cell counts and erythrocyte sedi- 
mentation rates remained normal. 
Initial electrocardiograms showed 
right bundle branch block (RBBB) 
with elevation of S-T segments and in- 
version of T waves in the right pre- 
cordial leads, and were interpreted as 
consistent with anteroseptal injury. 
However, subsequent tracings showed 
persistence of the S-T-T pattern with 
enly minor variations, rather than the 
serial changes typical of evolution of 
an acute process. The patient was 
discharged on February 6, 1950, and 
remained well for 8 months. 

In November, 1950, during a period 
of emotional turmoil, he was again 
hospitalized because of mild substernal 
discomfort lasting one day. Clinical 
and laboratory examination failed to 
reveal any abnormality, and his hos- 
pital course was uneventful exce pt for 
a few brief twinges of chest pain re- 
lated to emotional upsets. The electro- 
cardiograms were essentially unchang- 
ed and again failed to show progres- 
sive changes. The patient has remained 
well to date (April, 1953), and pre- 
sents no objective evidence of heart 
disease although the unusual electro- 
cardiographic pattern persists. 

Figure 2 shows the electrocardio- 
grams of a healthy 43-year-old white 
male (H.D.E.S. Case Number 4549) 
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Fig. 1.—Electrocardiograms of a 39-year-old white male with mild atypical chest pain | 
clinical evidence of heart disease. Note the wide QRS interval (0.12-0.13 sec.) with f 
of RBBB, and S-T segment elevation and T wave inversion in the right precordial 
simulating the pattern of anteroseptal injury. The serial tracings show minor variations 
S-T-T configuration, but not the typical evolution seen with myocardial injury 
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who was examined during a cardiovas- 
survey. Examinations in 
1951, and January, 1953, dis- 
closed no s\ mptoms or signs of cardiac 
ele -ctrocardiograms are 
similar to those of the previous patient, 
showing RBBB with elevated S-T seg- 
inverted T waves in the 
right precordial leads. The pattern re- 
mained essentially unchanged over a 
2-year follow-up period. 


cular disease 
January, 


disease The 


ments and 
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tials arising from depolarization of the 
ventricles. The normally isoelectric $-T 
segment represents the interval when 
depolarization has been completed and 
the potentials associated with repolar- 
ization have not yet attained sufficient 
magnitude to be registered. The latter 
are expressed in the T wave. 

If by the time the depolarization 
process has reached the last regions of 
the ventricles, repolarization of regions 
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Electrocardiograms of a healthy 43-year-old white male with no clinical evidence of 

Note the pattern of RBBB with S-T segment elevation and T wave inversion in 

it precordial leads. The S-T segment is more clearly defined in leads V,; and V2 of the 

ing than in the previous two. (The apparent change in Ty, of the second tracing is 

i difference in electrode placement, as evidenced by the associated change in QRS 
configuration. ) 


‘ure 3 shows the electrocardio- 


activated earlier is sufficiently advanc- 
ot a healthy 37-year-old white 


(H. DE S. Case Number 2989) 
no clinical or laboratory signs, 
than the electrocardiogram, of 
ovascular disease. The tracing 
incomplete RBBB with an 
configuration similar to that of 
previous cases. 
Viscussion. The QRS complex of 
clectrocardiogram reflects poten- 


ed to produce significant potentials, 
deviation of the S-T segment will 
occur. This is presumed to be one of 
the mechanisms of the slight S-T seg- 
ment deviations sometimes seen nor- 
mally, and those seen in a number of 
clinical conditions including tachy- 
cardia and intraventricular conduction 
disturbances. In the latter condition 
the S-T segment is deviated in the 


0 
| | 
4 


o44 OSHER, 
direction opposite to that of the main 
QRS deflection. It is usually possible 
to distinguish the junction (J) of the 
ORS complex and the S-T segment 
because of an abrupt change in direc- 
tion of the tracing. 

Secondary T wave alterations in in- 
traventricular conduction disturbances 
are due to the changed sequence of 
repolar ization consequent to the altered 


sequence of depolarization. The larger 


WOLFF: 


tion or of the ability to respond results 


in injury currents in the resting and 


activated states, respective ‘ly, produc 


ing deviation of the S-T segment in 
each instance. Interference with re- 
covery causes an injury current of re 


pol: wrization, giving rise to primary ‘| 
wave changes!. 

As noted pre viously, 
jury classically produces elevation and 


myocardial in 


upward bowing of the S-T segment 
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Fig. 3 he althy 37-ye 


Electrocardiogram of 


sar-old white 


male with no clinical evidences 


heart disease. 


increase in the net of the 
QRS complex, the greater is the ten- 
dency for the T wave to become op- 
positely directed to the QRS. Thus, 
the S-T segment and T wave are devi- 
ated in the same direction. 

Sublethal injury may produce partial 
or complete de polarization of resting 
myocardium, may render it electrically 
unresponsive or incapable of depolar- 
ization, or may delay or prolong repol- 
arization of activated myocardium. Al- 
teration of the resting state of polariza- 


the area 


and symmetric inversion of 


the wave; that is, the S-T segment 
and wave are opposite 
directions. Further, this pattern is un- 
stable, the segments returning to 
the isoelectric level in several hours 
or days as = myocardial injury ib- 
sides. The waves may remain ib- 
normal or may return parti: lly or com- 
pletely to normal over a period of 


days or weeks, de ‘pe nding upon the de- 
gree and duration of injury and the 
of recovery. 
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The tracings described above display 
the following characteristics: (1) the 
QRS interval is prolonged or at the 
upper limit of normal, (2) there are 
small R, moderate or deep S and promi- 
nent wide R’ deflections in the right 
precordial leads, and broad S waves in 
lead | and the left precordial leads: the 
typical configuration of RBBB, (3) the 
Rk’ detlections imperceptibly 
with the S-T-T complex in a smooth, 
sometimes coved, descending line so 
that it is difficult to locate the junction 
et ORS and S-T, or to delineate the S- 
segment; the over-all appearance sim- 
lates that of an_ elevated’ S- 
the right precordial T 
inverted or diphasic, (5) 


merge 


segment 


ives 


rABLE 1 
feute anterose ptal 
injury 
S-T Segment Elevated opposite to 
T wave 
Wave Symmetrically inverted 
incy of Serial changes toward 
Pattern normal 


pattern remains constant or shows 
minor variations over long periods 
bservation. 
hus, this pattern differs from the 
RBBB pattern in that the S-T 
ents and T waves are deviated in 
ite directions. It resembles the 
rn resulting from acute injury in 
regard, but fails to undergo the 
process of evolution; the minor 
tions observed in serial tracings 
be attributable to differences in 
rdial electrode placement. Table 
marizes the diagnostic features 
h condition. 
suggested that this pattern re- 
irom overlapping of ventricular 
tion and recovery with simultan- 
recording of potentials due to de- 


Uncomplicated RBBB 


Depressed (same direction 
as T wave) 


Usually inverted (opposite 
main QRS deflection) 


Constant 
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polarization and repolarization, mani- 
fested by fusion of the terminal por- 
tion of the QRS complex with the 
initial portion of the S-T-T complex. 
This is apparently due to prolongation 
of the depolarization process by right 
bundle branch block or possibly focal 
block with delayed activation of a por- 
tion of the right ventricle: unusually 
early onset of repolarization may also 
play a role. Since the terminal portion 
of the QRS complex in the right pre- 
cordial leads consists of a broad R’ 
deflection, the origin of the S-T seg- 
ment is elevated and obscured. The 
associated T wave is inverted, as is 
usual in right precordial leads show- 
ing the RBBB configuration. 


RIGHT PRECORDIAL S-T-T CONFIGURATION IN VARIOUS CONDITIONS 


Pattern described in 
this paper 
Elevated (opposite to T 

wave) 
Inverted (opposite main 
QRS deflection) 


Constant 


Widening of the QRS complex and 
fusion of its terminal portion with the 
T wave has been described in associa- 
tion with potassium intoxication. How- 
ever, none of the conditions commonly 
associated with hyperpotassemia was 
present in any of the patients described 
above, and a blood potassium deter- 
mination in Case 2 was within normal 
limits. 

Summary. An _ electrocardiographic 
pattern resembling that occurring in 
acute anteroseptal injury with RBBB 
has been observed in healthy individ- 
ials. It is suggested that this configura- 
tion results from the overlapping of 
terminal depolarization and initial re- 
polarization potentials. 
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THE EFFECT OF PRISCOLINE UPON NORMAL 
AND DIABETIC GLYCEMIA® 


By Martin G. Gotpner, M.D. 


AND 


HaroLtp ZARowi1Tz, M.D. 


From the Department of Medicine, 


Jewish Sanitarium and Ho 


pital for Chronic Diseases 


Brooklyn, New York 


[ry is a well known fact that intercur- 
rent diseases markedly affect the course 
of diabetes mellitus. With very few 
exceptions the diabetic state is aggra 
vated by the development of the com- 
plication and improved with its sub- 
sidence. This phenomenon, which. is 
considered a reaction to stress and its 
relief, is generally not related to the 
specific character of the complicating 
nor to the mode of its treat- 
In some instances, however, the 


disease 
ment. 
question arises whether the therapeu- 
tic procedure used in combatting the 
complication may not have a direct 
and specific ameliorating effect upon 
the The anti- 
adrenergic and sympathetic blocking 


underlying diabetes. 
agents used in peripheral vascular dis- 
ease pose such a problem. 

The the 


peripheral vascular disturbances asso- 


medical management of 
ciated with diabetes has been advanc- 
ed significantly by the introduction of 
these vasodilator drugs. It 
suggested that the 
by which they achieve pe- 
ripheral blo. 1 flow may have an effect 
the control 
of carbohydrate metabolism and inhibit 
insulin antagonists. 

\ number of reports have been pre- 


has been 
same mechanism 
increased 
autonomic 


upon nervous 


sented to show the insulin sparing ef- 
fect of Priscoline. These observations, 


kindly 
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Jersey 


was 
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however, were made under complex 
clinical situations and do not permit 
critical evaluation. It is questionabk 
whether the diabetic improvement was 
a direct result of the medication or a 
nonspecific reaction accompanying th 
treatment and amelioration of the com 
plicating peripheral vascular disease 

Rogers? and Cattaneo! noted the de 
velopment of and 
marked decrease in the insulin requir 
treatment ot 
diabetic 
improve 


insulin reactions 


ment during Priscoline 
arteriosclerotic leg ulcers in 
patients. Unger® 
ment of the diabetic glucose toleranc: 


described 


Sasson* reported a gradual decrease in 
the hyperglycemia and glycosuria in 
20% of his diabetic patients under Pris- 
coline, but he stated that a number of 
these patients suffered from compli: 

tions as ulcers of the legs or toes, car- 
buncles, cystitis or neuritis. In our 
own clinical material, which consists 
mainly of elderly diabetic patients with 
various types of peripheral vascular 
complications, we make wide use ol 
the vasodilator drugs, orally or intra- 
muscularly, and have often observed 
the concomitant improvement of the 
diabetes. Here too, however, the v.so 
dilator is usually only a part of the 
therapeutic program. The following 
case report is given, not only to i lus- 
trate our own experiences, but mor 


supplied by Ciba Pharmaceutical Products, Summit, New 


plex 
‘rmit 
able 
was 
or a 
the 
com 
ease 
= ret 
and 
ire 
it of 
betic 
anc 


ise 


yer ol 
pli 

. Car 
our 
mnsists 
with 


scuiar 


EFFECT OF 


so to demonstrate how difficult it is 
to arrive at definitive conclusions un- 
ler complicated clinical conditions. 

Case Report. Pat. F.M., was a 64-year-old 
hite male with diabetes of several years 
|.) He had been fairly well 
ontrolled with 20 to 25 units Protamine 
Zinc Insulin (PZI) daily. For the past 2 
years he had complained of pain and _ pares- 
A few days prior to 
iission the patient noted a vesicle on the 


luration. ( Fig 


thesias in both legs. 
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patient was kept at bed rest, the leg was 
immobilized and the insulin dose increased 
to 40 units of PZI. Penicillin 600,000 u/day 
and Priscoline 50 mg. every 4 hours (300 
mg./day) were given intramuscularly. With- 
in a few days the inflammatory reaction was 
under control. The antibiotic was discon- 
tinued on the 10th day. During continued 
Priscoline medication the ulcerative lesion 
of the toe began to heal and the blood sugar 
and glycosuria decreased gradually. Insulin 
could be reduced to a dose of 15 units 


20 
~ 10 Insulin 
Oral Priscoline, 100 mg 


Penicillin 600,000 u/day 


j 


gar mg % 
> 


c 


Blood 


100 4 
20 Sed Rate 


Days of Hospitalization 


Patient F'.M., 64-year-old female. Diabetes mellitus complicated by inflammation and 
ion on right big toe. Course of the disease in the hospital under bed rest, antibiotic and 
Priscoline medication. 


of the right foot. On the day of 
m the vesicle had opened, the toe 
dorsum of the foot were red, slightly 
and warm; the patient had fever; 
te blood cell count and the sedimen- 
ite were elevated; the urine showed 
ir and the fasting blood sugar on 
lowing morning was 325 mg. per 
The blood pressure was 160/90, the 
ral pulsations were diminished in both 

good in the popliteal arteries. The 
ippeared normal; the electrocardio- 
id not show any abnormalities. The 


PZI/day, that is, somewhat lower than that 
which the pe had taken before the 
complication had begun. 

It is evident that numerous factors 
contributed to the improvement of this 
patient's diabetes. These were hospital- 
ization and bed rest, better dietary 
supervision, control of the infection 
by antibiotics, and improvement of 
peripheral circulation while receiving 
Priscoline. Under such conditions it is 
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GOLDNER, 
difficult to evaluate the specific role of 
any of these factors. 

Therefore, we undertook a study of 
the effect of various doses of Priscoline 
on the blood sugar level of normal and 
diabetic animals as well as of non- 
diabetic patients and those with un- 
complicated diabetes. It is obvious 
that a direct action the blood 


sugar and an insulin sparing effect of 


upon 


the drug should become manifest in 
the uncomplicated diabetes and the 
normal organism as well as in diabetes 
complicated by peripheral vascular dis- 


Cast 
Method and Procedure. Animal experi- 
ments were carried out on normal and al- 


loxan-diabetic rabbits of about 2000 ¢g 


m. body 
weight 


The animals were fasted overnight 
and then given intramuscular injections of 5 
and 10 mg Their 
blood short 
intervals for Control 
intramuscular 


of Priscoline respectively 
sugar levels were determined at 
a period ot 5 hours 
after 
injection of a similar amount of 
solution The 
to intravenous 


) ( ot 


experiments were done 
normal saline 
animals were subjected 
tests 


Two gluc OSE 


Same 


glucose tolerance using 


a 20% glucose solution 


tolerance tests were performed with each 
animal, one after intramuscular injection of 
10 mg. Priscoline, and another after normal 
saline administration 

Observations in man_ wert 


made on 3 
groups ot patients: a A selected f 
patients with well controlled 
evidence ot peripheral 


group oO 
diabetes with- 
vascular dis 


turbance or any other complicating disease. 
The course of their diabetes was observed for 
a period of 10 weeks during which they re- 
eived CT idually incre asing doses of Prisco- 
line at weekly intervals. 

b \ group of children in the recovery 
‘hase from acute poliomyelitis who were 


ler treatment with Priscoline. 
( \ group of patients with multiple scle- 
sis in whom the effect of the drug on their 
urological disorder under evaluation 
All 3 groups were hospitalized throughout 
the observation periods and kept under stan- 
dard diet and activities 


Results. A. ANIMAL EXPERIMENTS. 
Neither the normal the alloxan- 
diabetic rabbits showed any significant 
the fasting blood sugar 
level under the influence of 5 or 10 mg. 


was 


nor 


. 
decrease ot 


ZAROWITZ: 


ob 


The 


the glycemia 


Priscoline intramuscularly. 


served fluctuations of 
during the 5-hour period were similar 
to those after saline administration. 
Different results were obtained with 
the intravenous glucose tolerance test 
Here the blood sugar values after Pris 
coline showed in all instances a lowei 
curve and a more rapid return to the 
fasting level than after While 
in the saline pretreated normal animals 


saline. 


the fasting level was reached after 120 
minutes, it was attained after Priscolin 
treatment at 90 minutes; a similar a 
celeration of the return 
the alloxan-diabetic rabbits after Pris 


coline administration 


Was seen H 
It is noteworthy 
however, that hypoglycemic levels o 
than 
normal 


levels fasting were see! 


in the dia 
It should be mentioned 


neither in the nor 
betic animals 

also that these 
with doses of Priscoline relatively fai 
those 


Lb. NON-COMPLI 


results were obtained 


in excess of used in man. 
DIABETES. Tel 
controlled and 


stable diabete S were S lee te d trom the 


ATED 


patients with well 


hospital wards Five patients wer 


males, and 5 females: all of then 
had diabetes for 5 or more vears. At 
the time of selection they were free 


from any intercurrent disease and d 
not have signs or symptoms of periph 
eral vascular insufficiency. Two pa 
tients were on dietary management, § 
required insulin and diet. The insulit 
requirements varied in the various pa 
tients between 10 units PZI/day an 
combinations of short- and long-acting 
total of 45 
During a_ stabilizing period of o1 
week the adequate control of each p 
Arte 


Priscoline medi 


insulins to a units /« 


tient’s diabetes was ascertained. 
the first week oral 
tion was started in gradually increasing 
dosage beginning with 25 mg. twi 

At weekly or biweekly inte 

the dosage was increased to a max 

mum of 300 mg. daily, which wa‘| 
given either as 50 mg every 4 | uri | 


daily. 
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EFFECT OF PRISCOLINE 
or 100 mg. t.id. During each week of 
the 10 weeks observation period, the 
fasting blood determined 
twice weekly and urinalysis was car- 


sugar was 
ried out daily. 

In all patients the fasting blood 
level showed some fluctuations. 
These did not 
reveal any significant trend, rather they 


ugal 


Huctuations, however, 


were typical of the spontaneous vari- 
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5 of the patients; the levels of the re- 
maining 5 patients were practically 
identical and omitted from the 
graph for technical reasons only. 
Further the Priscoline 
dosage did not seem to be warranted 


are 
increase of 
since the clinical observations which 


suggested a beneficial effect of Prisco- 
line on the diabetic status had been 


tions of the blood sugar levels of made in patients whose peripheral 
ORAL PRISCOLINE - mg 
| 25 | 25 25 | 50 100 
bid | tid } gid tid tid ain 


Phe uurse of the fasting blood sugar 


2 3 2 
Time in Weeks 


level of 5 patients with uncomplicated diabetes 


under medication with various doses of Priscoline. 


the well controlled diabetic. “In 
‘tance did we encounter a hypo- 
mic reaction and in none of the 
| treated patients was there any 
to reduce the insulin dose. Since 
tients had been well controlled 
beginning of the experiment, 
'ycosuria, if present at all, was 
il. 
ire 2 traces the blood sugar levels 
rhout the: observation period for 


vascular complication was treated with 
doses in this range. 

C. NON-DIABETIC PATIENTS. Both the 
patients with poliomyelitis and those 
with multiple sclerosis showed fasting 
blood sugar levels well within the 
norm. The poliomyelitis patients were 
under daily medication of 50 mg. of 
Priscoline every 4 hours intramuscu- 
larly; while the patients with multiple 
sclerosis received varying smaller doses 
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orally, 25 t.id., to 50 mg., t.i.d. 
The observation period was 4 weeks 
and blood deter- 


mined at irregular intervals. 2 


Oo 
m¢., 


sugar levels were 


In 2 in- 
stances the blood sugar was followed 
for 5 hours after intramuscular admin- 
istration of 50 Here, too, 


low values 


mg. no ab- 
obtained. 


The spasmolytic effect of Priscoline 


normally were 
as an adjunct in the treatment of polio- 
myelitis has been described by Smith 


4 


and his associatest and has been seen 


by us. The results of our studies on 
its effects in multiple sclerosis will be 
reported separately. 
DRUG TOLERANCE. Only a few words 
about the drug tolerance. The diabetic 
patients tolerated the drug rather well 
up to the maximum dose, but 6 pa- 
tients began to complain about minor 
disturbances when they reached a dos- 
ot 6 


The most common complaint was diz- 


age 50 mg. or 300 mg./day. 
ziness; some had flushing of the face 
shakiness and headaches. One patient 
It was felt that this 
was due to the drug since the symp- 


became confused. 


toms disappeared with cessation and 
recurred with reinstitution of the med- 
ication. There were only minor fluctu- 
ations of the blood pressure. In no in- 
was it y to terminate 
the experiment prematurely. 

This fairly satisfactory tolerance of 
the drug by the uncomplicated diabetic 
patient is in contrast to the unexpected 
and so far unexplained high intoler- 
ance of patients with multiple sclerosis. 
These patients almost invariably com- 
plained about flushing of the face and 
skin, headaches and about muscular 
stiffness and rigidity. When doses as 
low as 25 mg. were used, these reac- 


stance necessary 


tions still persisted for as long as 2 to 
In some of these patients the 
drug had to be discontinued perma- 
nently and the rest felt most uncomfort- 
able when 3 * 50 mg. were given. 
The reactions of the post-poliomye- 
litis patients were still different. All of 


3 hours. 


ZAROWITZ: 


these patients tolerated the medica- 
of 6 x 50 mg./day well without 
the slightest complaint. This is all 
the remarkable most 
them children and 


tion 


of 
the 
dosage, thereforé, relatively far higher 
than in the adult patients with dia- 
betes or multiple sclerosis. 


more since 


were young 


This difference in drug tolerance in 
further 


various disease states needs 
investigation. 

Discussion. Our animal experiments 
demonstrate that appropriate doses of 
Priscoline accelerate the disposal ot 
eclucose in the intravenous glucose tol 
erance test. This was seen in the nor 
mal rabbit as well as in the alloxan 
diabetic rabbit. This finding confirms 


observation diabetic 


Unger's® in pa 
tients. On the other hand, Priscolins 
failed to show any effect upon the 


fasting blood sugar level of the experi 
mental animal, patients without dia 
betes, or with uncomplicated diabetes 
It also failed to 
hypoglycemia in the glucose toleranc« 


induce a secondary 
test, which should be expected if the 
accelerated glucose disposal were du 
to unopposed action of insulin. Th 
rather alternat 
explanation; namely, that the increa 
ed peripheral blood flow induced by 


findings suggest an 


Priscoline permits indirectly a more 
rapid removal of the injected glucos: 
from the blood stream. When the blood 
sugar is normal or slightly elevated 
this phenomenon apparently does not 
become manifest because of the homeo 
static mechanism. 

The beneficial effect upon the dia 
betes which is so frequently noted 
when a peripheral vascular complica 
tion responds to treatment with vaso 
dilator drugs must, therefore, be con- 
sidered as an indirect result. By allevi 
ating the complicating condition, ‘h 
the 
endocrine stress, and thus seconda 


drug ameliorates metabolic «nd 


improves the diabetic state. This con- 
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clusion does not minimize the impor- 
tant functions which the vasodilators 
have in the medical management of 
peripheral vascular disease complicat- 
ing diabetes. Important as it is to know 
the specific actions and limitations of 
our therapeutic agents, in the practical 
situation it makes little difference 
whether a therapeutic result is obtain- 
ed by direct action or indirectly. 
Summary and Conclusions. 1. Pris- 
coline does not affect the fasting blood 


sugar level of normal or diabetic rab- 
bits, or of non-diabetic patients and 
patients with uncomplicated diabetes. 
Priscoline tends to accelerate the 
disposal of intravenously injected glu- 
cose in normal and diabetic rabbits 
but does not induce hypoglycemia. 
The improvement of the diabetic 
state during the medical management 
of a peripheral vascular complication 
with vasodilator drugs is considered to 
be an indirect nonspecific reaction. 
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Ir the proposition that “The con 
tinued chemotherapeutic advances in 
tuberculosis produce more problems 
than are solved” were debated by a 
group of internists, thoracic surgeons, 
pathologists, bacteriologists, roentgen- 
ologists and public health workers ac- 
tive in the field of tuberculosis, there 
is little doubt but that the proposition 
would be carried unanimously. The re- 
affirmation of basic pathologic con- 
cepts, the rapid improvement of sur- 
gical techniques, the discovery of a 
number of effective anti-tuberculous 
drugs and finally the virtual abandon- 
ment of many therapeutic procedures 
formerly employed in the treatment of 
this disease such as therapeutic pneu- 
mothorax or phrenic nerve crush have 
contributed to these problems. The 
past decade has witnessed more 
changes in the therapy of tuberculosis 
than probably any other disease during 
the same period of time. During the 
first 6 months of 1951 the titles of ap- 


) 


proximately 1220 articles dealing witl 
the treatment of tuberculosis and othe: 
related problems are listed in the Quai 
terly Index Medicus. Many of the ques 
tions raised by the recent advances i 
funda 
be defin 
tively only after the passage of man 
years. 


chemotherapy basic and 


mental 


are 
and can answered 
However, a few tentative 
clusions may be reached at the present 
time. During the past 6 months severa!| 
excellent review 


col 


articles and editorials 
have appeared on this subject™®:46-57 


120 


Another survey article may se¢ 
repetitious but it affords the opportu 
ity to review a few basic clinical p1 
ciples and to orient one’s thoughts cc 
cerning the recent advances in chemo 
therapy. No attempt will be made 
review the recent 
literature on the subject. 
Purpose of Chemotherapy. In a 

cent discussion of surgical advances in 
the treatment of pulmonary tuber: u- 
losis* Amberson has succinctly stat \: 


extensive forei 
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‘The primary purpose should not be 
to save time in the immediate future, 
although this usually is the patient's 
chief concern, but rather to bring the 
disease under such control that, after 
the necessary sacrifice of time, the 
chance of relapse will be minimized 
and the prospect of the patient's re- 
turning to an active and useful life 
will be reasonably well assured.” This 
fundamental concept holds true also 
for the medical treatment of active 
tuberculosis and should be the basic 
premise determining the management 
of any case. Because of the often dra- 
matic results following the short-time 
use of specific chemotherapy in the 
icute phases of the disease, this con- 
cept is too often ignored and too much 
emphasis is placed upon the short- 
erm results alone. 
Tuberculosis is a chronic infectious 
lisease which, although occasionally 
esenting acute manifestations such 
tuberculous pneumonia, meningitis, 
liary disease or pleurisy with ef- 
m, is more generally characterized 
1 protracted course with a marked 
lency, even following adequate 
rapy, toward periods of exacerba- 
and relanse. It is the leading 
e of death between the ages of 15 
34. causes more deaths than any 
r infectious disease and in _ this 
trv alone represents an economic 
of many millions of dollars. Al- 
th mortality has shown a con- 
it decline, the morbidity figures 
1950 were higher than those of 
) by more than 20%?%. This mav be 
lv a relative increase as a reflec- 
‘f more intensive case finding pro- 
In spite of these figures there 
the present time an unfortunate 
ucy to minimize the importance 
berculosis in this country and the 
it enthusiasm for antibiotics has 
led considerable stimulus to this 
t of view, 


The most common portal of entry 
for the tubercle bacillus into the hu- 
man body is the respiratory tract so 
that pulmonary involvement is the 
most usual and most easily demon- 
strable manifestation of tuberculosis. 
The disease, however, is a generalized 
systemic one. Following the initial 
primary infection a post-primary hema- 
togenous dissemination almost invari- 
ably occurs leaving quiescent foci of 
infection which for reasons not clearly 
understood may become reactivated 
under certain conditions of stress or 
strain. It is important to remember that 
when therapy is directed towards a 
roentgenographically demonstrable pul- 
monary lesion, there are other hidden 
undemonstrable foci of active disease. 
Tuberculosis differs from other com- 
mon infections in that tissue necrosis 
is a distinctive feature even in the so- 
called “early” minimal pulmonary 
lesion visualized in an asymptomatic 
individual on routine chest roentgeno- 
gram™. When sufficiently developed 
to be seen by Roentgen-ray, the mini- 
mal lesion is well advanced patho- 
logically, differing only quantitatively 
from advanced disease. Ulceration and 
sloughing with bronchial dissemina- 
tion have already occurred. Employ- 
ing sufficiently careful techniques a 
patent communication between the 
lesion and its draining bronchiole can 
almost always be shown. Healing of a 
tuberculous lesion anywhere in the 
body, either in the natural course of 
the disease or following therapy, does 
not often occur by complete resolution 
leaving an intact anatomical substrate. 
In any active tuberculous lesion there 
may be an exudative element which 
may resolve, but healing usually oc- 
curs through fibrous tissue proliferation 
and attempted encapsulation of resi- 
dual foci caseation. Secondary irre- 
versible anatomical changes are usu- 
ally present. The planning of any 
therapeutic regimen must be based 
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upon the assumption that following 
prolonged rest, chemotherapy, or col- 
lapse measures residual foci of necrotic 
tissue harboring probably viable or- 
ganisms are left behind following reso- 
lution of the reversible components. 
There is evidence, however, that these 
organisms, which may often be seen on 
smear, may not grow on culture media 
or cause tuberculosis when injected 
into experimental animals. 

The evaluation of any therapeutic 
agent is difficult because of the natural 
tendency of this disease to _ heal. 
Chemotherapy, rest and other meas- 
ures only hasten this natural tendency. 
The most important single factor to 
explain this tendency is the innate in- 
dividual resistance of the host, an elu- 
sive factor which is difficult to evalu- 
ate cannot be measured in 
milliequivalents by a flame _photo- 
meter or in millimeters of mercury by a 
manometer. None of the available ef- 
fective anti-tuberculous drugs has been 
found to exert outside of the test-tube 
or experimental animal an unequivo- 
cally proven bacteriocidal effect. The 
various antituberculous drugs have a 
bacteriostatic effect in the human body, 
preventing the multiplication of sus- 
ceptible organisms present in foci ac- 
cessible to high concentrations of drug 
so that the normal defense mechanism 
of the body can hold the disease process 
in check. This factor of host resistance 
is intimately connected with the in- 
dividual’s socio-economic background, 
since with no other infectious disease is 
there as close a parallel between hun- 
ger, poverty, malnutrition, war and eco- 
nomic unrest as there is with tuber- 
culosis. Dubos?®, has shown that the 
downward trend of tuberculosis mor- 
tality began long before the growth of 
the sanatorium movement, the organiz- 
ation of anti-tuberculosis associations 
or the introduction of collapse therapy. 
This is not due to any decreased vir- 
ulence of the tubercle bacilli per man, 


since it 
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but due to changes in the human host, 


the less resistant members dying off, 
the more resistant members remain- 
ing and resistance rising with im- 


provement in the standards of living. 
It is gradually being noticed that the 
more acute fulminating types of tuber- 
culosis are being replaced by the more 
chronic indolent indicating a 
more symbiotic relationship between 
the human host and the tubercle ba- 
cillus. There are fewer patients dying 
from tuberculosis but more patients 
with tuberculosis dying from other 
causes. 

The Ideal Chemotherapeutic Agent. 
Following the discovery by Koch in 
1882 that tuberculosis was an _ infec- 
tious disease caused by a specific or- 
ganism, the search for a suitable anti 
bacterial drug began and is still con 
tinuing. Florey** has listed the desir 
able properties for the ideal chemo 
therapeutic agent. It should be 
toxic and_ preferably _ bactericidal 
rather than bacteriostatic. It should 
reach high concentrations in the blood 
stream after parenteral or oral admin 
istration and perfuse in high concen 
trations into the cavities. It 
should be effective in the presence of 
pus and and should be re 
coverable in high concentrations fro1 
the centers of caseous necrotic foci. It 
should be able to diffuse 
rophages and epithelioid 
taining tubercle bacilli. Since long cor 
tinued necessary, it 
should not be carcinogenic. Althoug 
a substance of small molecular size 
more diffusible than one of lar: 
molecular size, it would be possib 
advantageous to have a substance of 
large molecular size which would pass 
through capillary walls of increased 
permeability only and then reach a 
selectively high concentration in t 
area of inflammation. It should be a 
substance against which bacterial 
sistance will not develop, since a p! 


tvpes, 


non 


serous 


slough 


into ma 


cells col 


administration is 
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longed antituberculous effect is de- 
sirable. 

\lthough no antituberculous agent 
fulfilling all these criteria has yet been 
found, extraordinary advances have 
been made in this direction since 1938 
when Rich and Follis*? showed that 
the oral administration of  sulfanila- 
mide retarded to some degree the rate 
of development of experimental tuber- 
culosis in guinea pigs. This finding led 
to the study of other related com- 
pounds. There are now many _ sub- 
stances which have been found to 
have an antituberculous effect both in 
vitro and in vivo to varying degrees. 

Available Antituberculous Drugs. 
\lthough Feldman** demonstrated that 
1 number of the sulphones exerted a 
therapeutic effect in experimental 
tuberculosis, only two, sulphetrone and 
promizole, have been found valuable 
in the treatment of human tubercu- 
OSIS 

Sulphetrone, a drug practically ob- 
lete since the introduction of more 
fficacious and less toxic substances, 

; reported to have a therapeutic ef- 

t in chronic pulmonary tuberculosis 

t to have no effect upon the acute 

ns of the disease, in a series of 70 
tients studied®. Although 40 patients 

erved over a 3-year period showed 
rving degrees of improvement which 

ld be attributed to chemotherapy, 

entire group developed secondary 

mia and varying degrees of cyan- 

Other severe toxic reactions were 

juent. The second drug in this 

ip, promizole, has been used’ ex- 
sively by Lincoln and her co- 
kers at Bellevue Hospital in the 
tment of childhood tuberculosis. 
n used alone this drug is ineffec- 
in the treatment of tuberculous 
ingitis, although some therapeutic 
ct has been noted following its 
in acute miliary 
1ecepted value of promizole lies 
combination with streptomycin or 


dihydrostreptomycin in the treatment 
of children with miliary tuberculosis, 
tuberculous meningitis, or protracted 
hematogenous Dosage 
varies between 0.5 gm. and 1.0 gm. 
daily. The amount is adjusted until a 
blood level between one and 3 mg. 
per 100 cc. is reached 2% to 3 hours 
after the usual dose. Therapy is con- 
tinued for 2 to 3 years. The rationale 
of combined therapy is twofold: 1), to 
delay the development of bacterial re- 
sistance and 2), to improve the thera- 
peutic results. The only commonly en- 
countered toxic reactions, none of 
which in Lincoln’s experience with 
combined therapy is sufficiently serious 
to necessitate discontinuing the drug, 
are thyroid gland enlargement and 
mild cyanosis. An elevated blood chol- 
esterol is an inconstant finding. Cyan- 
osis may appear within a few hours of 
the initial dose and may continue 
throughout treatment. It may become 
accentuated during febrile illnesses or 
when fluid intake is low. Reducing 
substances occasionally are present in 
the urine which may turn a cherry red 
or pink color. 

Para-aminosalycilic Acid (PAS), the 
most important of a group of aromatic 
compounds, has now a. significant 
place in the chemotherapy of tuber- 
culosis. This drug, first introduced in 
Sweden by Lehman®®, was found to 
have the most active bacteriostatic ef- 
fect in vitro among a group of com- 
pounds related to salicylic acid. An 
excellent review of this drug appeared 
in 1950". Its action is bacteriostatic, 
probably by interfering with one of 
the essential metabolic processes of 
the tubercle bacillus, possibly one con- 
cerned with oxygen consumption. 
After absorption the drug diffuses 
freely throughout the body. The blood 
concentration after single oral doses, 
however, rapidly falls, so that the ma- 
terial must be administered frequently 
to maintain continuously high levels. 
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Eighty-five per cent of an administered 
dose can be recovered in the urine 
within 10 hours after administration. 
The development of resistant strains of 
tubercle bacilli occurs rather slowly. 
The chief toxic effects which are often 
troublesome which in some pa- 
tients may necessitate either decreas- 


and 


ing the dosage or temporary or com- 
plete withdrawal of the drug are usual- 
ly anorexia, nausea, and vomiting. 
Marked variations in patient's toler- 
ance have been noted. A definite psy- 
chogenic element seems to play a part 
Rashes and drug fever have 
been occasionally reported. Symptoms 
of salicylism have not been seen, even 
following prolonged use. In efforts to 
minimize the unpleasant gastrointes- 
tinal effects, several different prepara- 
tions are on the market and patients 
intolerant of one may be found to 
tolerate another. The drug should not 
be administered on an empty stomach. 


SOME 


Tolerance may sometimes be achieved 
by starting with low daily doses and 
gradually increasing them or by ad- 
ministering the drug on an intermit- 
tent Intermittent treatment, 
however, has proven unsatisfactory? 
so daily use of the drug is rec- 
ommended. The salt of PAS 
causes fewer gastrointestinal reactions 
than the free acid. The usually recom- 
mended dose is the equivalent of 12 
to 15 gm. daily of PAS. The sodium 
salt should be used cautiously in 
cardiac patients or in patients whose 
sodium intake should be low. since 
this amount of sodium salt contains 
approximately 5 gm. of sodium. 
Although clinical studies have dem- 
onstrated the effectiveness of this drug 
when alone’?-54.90 the bacterio- 
static effects are only moderate. The 
usual role of PAS at the present time 
is its use in combination with either 
streptomycin or dihydrostreptomycin, 
not only to provide a synergistic thera- 
peutic effect but also to delay the 


basis. 


sodium 


used 
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development of bacterial resistance to 
the latter drugs. The primary draw- 
back of the drug is its gastrointestinal 
toxicity. In a recent attempt to reduce 
the severity and incidence of these dis- 
turbances, the calcium salt of PAS 
has been substituted for the sodium 
salt with considerable preliminary suc- 
cess!°6, The report of Boger and Pitts™ 
that the use of Benemid retards the 
excretion of PAS without retarding the 
excretion of streptomycin may provide 
a means of reducing the side effects 
upon the gastrointestinal tract. Eight 
grams daily of PAS in combination 
with Benemid produced the same 
plasma concentrations as 12 gm. daily 
of PAS alone. At this dosage of PAS 
the side effects were considerably re- 
duced. Further reports confirmed these 
However, a_ recent 
study®® has failed to demonstrate any 
enhancement of the PAS blood levels 


following the concomitant use _ of 


Benemid. and further work on_ this 
problem is indicated. Although oral 
administration of PAS is most fre 


quently employed, preparations suit 
able for either parenteral or rectal ad 
ministration are now available. 

The discovery of penicillin was fol 
lowed in rapid succession by the in 
troduction of a number of mold de 
rivatives which found both i 
vitro and in vivo to possess antituber 
culous properties. Several of thes: 
have little if anv place in the treat 
ment of clinical tuberculosis. Only 
those of clinical importance will -b 
mentioned. 

Terramycin was 


were 


first demonstrat 
to have a significant bacteriostatic « 
fect in vitro in 19504. It was als 
shown to have a significant bacteri: 
static effect in experimental tuberc 
losis™. The first extensive clinic 
studies with terramycin showed that 
when used alone the therapeutic ¢ 
fects of this drug were not impr 
sive!*?, A most important observatio 
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however, was the fact that the emer- 
gence of strains of tubercle bacilli re- 
sistant to streptomycin appeared to be 
suppressed or delayed when the 2 
drugs were given concomitantly: 
'°. Terramycin in an oral daily dose of 
5 gm. given in combination with in- 
termittent streptomycin prevents the 
emergence of streptomycin resistant 
organisms at the end of 120 days of 
therapy. The combination also com- 
pares favorably from the standpoints 
of toxicity and therapeutic effective- 
ness. Because of the high cost and rel- 
atively high incidence of unpleasant 
gastrointestinal reactions, current 
studies employing 2 gm. of terramycin 
daily are in progress. Terramycin is an 
available substitute for PAS when the 
latter cannot be used because of tox- 
city 
Viomycin, the most recent member 
f this group, was first introduced in 
Considerable interest fol- 
lowed the publication of a series of 
irticles pertaining to the in vitro and 
xperimental use of this 
*8.115.127 Clinical studies, however, 
ive indicated considerable toxicity’. 
\ small group of patients receiving 
lily doses of 30 to 75 mg. per kg. 
f body weight from 14 to 182 days; 
developed albuminuria and _ cylin- 
uria. Five of the group of 10 pa- 
nts developed anorexia, nausea, 
ikness, lassitude, muscle cramps 
d paresthesias which were accom- 
‘ied by striking electrolyte disturb- 
es. These changes were a fall in 
im potassium, calcium, phosphorus 
| chlorides with an increase in the 
bon dioxide combining power of 
serum, and were accompanied by 
expected electrocardiographic ab- 
malities. Two patients developed 
rt tetany. Two others developed 
aired vestibular function. Although 
explanation of these electrolyte dis- 
ances is obscure, it is suggested 
they may arise from an increased 


excretion of these substances by the 
kidneys secondary to the nephrotoxic 
action of this drug. Further studies on 
the intermittent administration of vio- 
mycin® showed that although the in- 
cidence of clinical and laboratory tox- 
icity is high, the changes are essen- 
tially minor, transient and reversible 
upon completion of therapy. Sufficient 
therapeutic effect has been noted upon 
both pulmonary and extrapulmonary 
tuberculosis to warrant further clinical 
investigation at lower doses and_ in 
combination with other drugs. It is 
possible that a role for viomycin may 
be found in its use in short courses of 
intermittent therapy when combined 
with either streptomycin or PAS. It 
might be developed as a substitute for 
streptomycin in streptomycin-resistant 
cases or when excessive toxicity to this 
drug is present. This drug is about to 
be released by the Food and Drug Ad- 
ministration for clinical use. 

It is unique that streptomycin, the 
first of this group of mold derivatives 
to be discovered, should be the least 
toxic and exhibit the highest anti- 
tuberculous activity of this entire 
group. The discovery of streptomycin 
in 1944 by Waksman and his co- 
workers! opened up a new era in the 
chemotherapy of tuberculosis. The first 
reports of the effect of this drug on 
experimental tuberculosis*® in 
clinical studies*? are historic landmarks 
in the chemotherapy of infectious dis- 
eases. In the ensuing 7 years the ef- 
fects of streptomycin have been 
studied in many thousands of cases of 
all types of pulmonary and extrapul- 
monary tuberculosis. Approximately 
10,000 cases have been evaluated by 
the Veterans Administration alone. 
Probably no other antibiotic has ever 
been subjected to such exacting, well- 
coordinated and _ intensive critical 
scrutiny. 

The usual method of administration 
of streptomycin and its reduction pro- 
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duct, dihydrostreptomycin, is by the 
intramuscular route. The drugs are not 
effective when given orally. There is 
no unequivocal evidence that either 
form has a bactericidal effect at the 
concentrations reached in clinical use. 
They diffuse easily into all serous cav- 
ities. They pass at higher concentra- 
tions across an inflamed than a normal 
meningeal membrane. Neither drug 
diffuses readily into areas of caseation 
necrosis, probably because of the rel- 
ative avascularity of these lesions. Pus 
appears to have an unfavorable effect 
upon their bacteriostatic properties, 
possibly because of the depressant ef- 
fect of an acid pH'. Their most effec- 
tive use is in the treatment of fresh 
exudative reversible lesions before 
necrosis or irreversible fibrotic changes 
incident to healing have occurred. 
Both forms of the drug are excreted by 
the kidneys, so that some danger exists, 
more theoretical than real, of admin- 
istering them in the presence of severe 
renal damage or failure. Dermatitis, 
eosinophilia and febrile reactions are 
occasionally seen but are relatively un- 
important following the introduction 
of lower dosage regimens and elimina- 
tion of impurities. Allergic reactions 
can generally be controlled through 
desensitization, by giving initial small 
doses and gradually increasing up to 
the optimum dose. The most serious 
toxic effects are neurological ones, in- 
volving both the auditory and vestib- 
ular branches of the eighth cranial 
nerve. This is a central, rather than 
peripheral effect, resulting from the 
unique and incompletely understood 
specific selective toxic effect of strep- 
tomycin upon the eighth nerve nuc- 
leus!48. Tinnitus, vertigo, ataxia and 
hearing loss, ranging from a dimin- 
ished acuity at higher tone frequencies 
to complete deafness, can all occur. 
These toxic effects were seen most fre- 
quently during the first years of strep- 
tomycin therapy when high doses of 
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the drug were given routinely. Al- 
though the side effects upon the ves- 
tibular branch are usually reversible 
or may be compensated by _ other 
mechanisms, deafness may be progres- 
sive even after chemotherapy is dis- 
continued and is more likely to be 
permanent than the toxic effects upon 
the vestibular branch. 

It became readily apparent during 
the early studies of streptomycin that 
three closely related problems existed. 
The first was to determine the opti- 
mum dose and duration of treatment 
and to discover if combining strepto- 
mycin with another bacteriostatic drug 
provided any additional therapeutic 
benefit. The second problem was to 
find a way to diminish the incidence 
and severity of toxic reactions without 
compromising the therapeutic effect. 
The third problem was how to dimin- 
ish or prevent the development of drug 
resistance, a phenomenon observed 
with disturbing frequency when high 
doses of streptomycin were used alone, 
especially in the therapy of advanced 
grossly cavitary disease in patients 
with large numbers of tubercle bacilli 
in their sputum. The existence of these 
problems has already been implied in 
the preceding discussion and has pro 
vided a potent motivating factor in the 
search for other effective antituber- 
culous agents. 

It is pertinent at this point, with 
out becoming unduly involved in the 
stili poorly understood complicated 
bacteriological aspects of the problem 
to interpolate a few comments on this 
extremely important factor of drug re 
sistance. Bacterial resistance does not 
necessarily depend upon previous con 
tact with the drug, since naturally re 
sistant strains of tubercle bacilli have 
been reported. There have been re 
ports of the development of strepto 
mycin-dependent strains®**, The de 
velopment of resistant organisms 0¢ 
curs genetically through mutations. Tw: 
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criteria are apparently necessary: 1) 
the substrate must be conducive to 
continued bacterial growth, and 2) 
there must be a selective suppression 
of sensitive organisms. The desirability 
of. maintaining sensitivity is obvious, 
not only so that the patient’s disease 
will show more response to chemo- 
therapy, but also so that the patient 
will not become an even greater public 
health hazard by disseminating drug- 
resistant bacilli. Resistance may not al- 
ways be permanent, since some months 
or years after its development sensitive 
cultures may occasionally be once 
more obtained if chemotherapy has 
been discontinued. 

It has been argued that in vitro re- 
sistance does not necessarily correlate 
with in vivo resistance and that clin- 
ical improvement may continue even 
though resistant organisms are demon- 
strable. It is true that techniques used 
to determine resistance are not com- 
pletely satisfactory, and that the re- 
covery of resistant colonies does not 
mean that the entire bacterial popula- 
tion is necessarily resistant. The 
criteria for resistance have been rather 
arbitrarily defined. Further chemo- 
therapy may be of value when tubercle 
bacilli are completely resistant to 10 
meg. of streptomycin per cc. of culture 
medium and even when the bacilli are 
partially resistant to 100 mcg. of strep- 
tomycin per cc. This observation, plus 
the fact that at the present time more 
than one effective antituberculous drug 
is available and that cross-resistance 
loes not occur, has perhaps encour- 
iged some workers to minimize the 
mportance of resistance. However, 
here is sufficient correlation with clin- 
cal response to justify the use of any 
vailable means for maintaining bac- 
erial sensitivity to the drug in ques- 
on. 

\t the present time, the chemother- 
pv regimen providing a maximum 

erapeutic effect. a minimum of toxic 


reactions and the maximum suppres- 
sion of the development of bacterial 
resistance is that combining 1 gm. of 
streptomycin every 2 to 3 days and 
PAS, 12 to 15 gm. daily®5*-121_ This 
regimen is as effective as both drugs 
used daily, and more effective than 
both drugs administered every 3 days 
or alone. Drug resistance among posi- 
tive cultures decreased to 17% after 
120 days of therapy, after which time 
the low incidence of persistently posi- 
tive cultures made sensitivity studies 
difficult. The mechanism by which 
combined chemotherapy retards the 
development of resistance is obscure. 
It may be related to the fact that or- 
ganisms resistant to the effect of one 
of the drugs are still susceptible to the 
bacteriostatic effects of the other. On 
this intermittent combined regimen the 
development of toxic reactions to 
either or both drugs is slight, and rare- 
ly if ever indicates discontinuing 
chemotherapy prematurely’. 

There is essentially no difference be- 
tween streptomycin and dihydrostrep- 
tomycin from the viewpoint of thera- 
peutic efficacy. However, there is some 
evidence to show that the incidence 
of deafness is higher following the pro- 
longed use of dihydrostreptomycin 
than regular streptomycin, although 
the incidence of vertigo is less?*-%, 
Some authorities feel that deafness 
occurs more often with dihydrostrep- 
tomycin hydrochloride than with the 
sulfate at high doses or that it may 
occur as a result of impurities in the 
particular preparations used*. A care- 
fully controlled investigation to study 
the relative toxicity of streptomycin 
and dihydrostreptomycin, their relative 
therapeutic efficacy and any differ- 
ences in the emergence of drug re- 
sistant organisms has recently neared 
completion™. 

. The final group of substances found 
to have an antituberculous effect is the 
nicotinic acid derivatives (Fig. 1). The 


le 
er 
mn 
at 
d., 
ti 
nt 
1g 
i 
to 
Ce 
ut 
t 
n 
1g 
gh 
its 
lli 
Se 
in 
“oO 
he 
h 
he 
ed 
m 
Ve 
re 
tc 
le 
y 


560 PROGRESS OF MEDICAL SCIENCI 


effect of nicotinamide on the experi- The first of these to undergo exten- 
mental tuberculosis of mice was first sive clinical trials was Amithiozone 
reported in 1948"', and was shortly (Tibione), a drug first synthesized in 
afterward followed by an exhaustive Germany by Behnisch*’. This drug is 


study of other related compounds. a member of a general group of 
FIG. 1 STRUCTURAL FORMULAS OF NICOTINIC ACID DERIVATIVES 
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thiosemicarbasones and _ is only dis- 
tantly related to nicotinic acid. Initial 
studies in experimental and _ clinical 
tuberculosis were reported by Domagk 
Using doses high 
as 200 to 400 mg. daily, good tuber- 
culostatic effects were described, al- 
though a high incidence of complica- 
tions involving bone marrow, liver, and 
skin were noted. Anithiozone was first 
introduced into the United States in 
19502". Further clinical studies at doses 
of 200 mg. daily failed to substantiate 
the initial enthusiasm**. Only mediocre 
therapeutic results were noted when, 
in an effort to reduce toxicity the dos- 
age was reduced to 100 mg. daily?®-108, 
\ttempts to defer the emergence of 
streptomycin-resistant strains of tu- 
bercle bacilli by combining Tibione 
ind streptomycin are not encourag- 
ing®*. It is doubtful if an important role 
will be found for this drug in the 
treatment of tuberculosis. 

The second substance of this series, 
pvrazinamide, (Aldinamide) has a 
more promising future. Experimental 
tudies?®-°8 have shown that this drug 
possesses tuberculostatic activity lying 
hetween that of streptomycin and PAS. 
Preliminary clinical studies!?* indicate 
that on a dosage schedule of 350 mg. 

en 4 times the first day and 700 mg., 

times daily for a subsequent course 

42 days, considerable symptomatic 

provement was noted in a group of 

patients. Because of the far ad- 

need fibrotic cavitary type disease 

the majority, little roentgenographic 
noted. Toxic reactions 
re mild. Gastrointestinal complaints 
re few. The most important side ef- 
ts were joint pains, eosinophilia, 
liac palpitations, and jaundice. An 
rtunate teature was the rapid 
rgence of resistant strains of 
t:ercle bacilli which developed in all 
atients whose bacilli were tested 
sensitivity before and after treat- 
ment. Further studies using longer 


inge was 


courses of the drug and in combination 
with other tuberculostatic agents are 
in progress. 

The most effective and least toxic 
members of this series at the present 
time are the hydrazine derivatives of 
isonicotinic acid, which, at the time of 
their introduction in 1952, were given 
such unfortunate and premature pub- 
licity by the lay press. Benefiting from 
earlier experiences, investigators have 
accumulated almost as much informa- 
tion concerning these substances in the 
past vear as they did in several years 
of studies with streptomycin. 

In a paper published in 1951*, 
Grunberg and Leiwant described the 
tuberculostatic effect of the thiosemi- 
carbasone of isonicotinaldehyde on ex- 
perimental tuberculosis. Further lab- 
oratory work resulted in the synthesis 
of isonicotinic acid hydrazide and its 
isopropyl derivative. Isonicotinic acid 
hydrazide was discovered indepen- 
dently by research workers at Hoff- 
man-LaRoche and E. R. Squibb to 
have a marked antituberculous effect 
in experimental animals infected with 
both human and bovine strains of 
Mycobacterium tuberculosis **, Pre- 
liminary findings were confirmed by 
further These 
substances proved to have a greater 
antituberculous effect than any of the 
previously discovered chemothera- 
peutic agents including streptomycin. 
There was some evidence to suggest 
that their in vitro action was a bac- 
tericidal one. The isopropyl derivative 
has not yet been released by the Food 
and Drug Administration for clinical 
use. 

The first clinical studies were re- 
ported from Sea View Hospital on 
Staten "The 
majority of patients studied had re- 
ceived prolonged courses of combined 
streptomycin and PAS. Many had 
shown no response to previous treat- 
ment and were classified as clinically 
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“hopeless” with far advanced bilateral 
cavitary tuberculosis. The initial re- 
ports were based upon a series of pa- 
tients observed for periods varying be- 
tween 4 and 15 weeks. All patients had 
persistently positive sputum and wide- 
ly open cavities. On doses of 2 to 4 
mg. per kilogram of body weight of 
isonicotinic acid hydrazide (henceforth 
the newly adopted general name 


isoniazid will be used exclusively) daily ' 


and on doses of 2 to 10 mg. per kilo- 
gram of body weight of the isopropyl 
derivative (iproniazid) daily, within 2 
to 3 weeks fever, malaise, cough, ex- 
pectoration and other signs of toxicity 
cleared “with a rapidity, a certainty 
and to a degree which we have never 
observed in other chemotherapeutic or 
antibiotic agents”!°?, Marked weight 
gains and a remarkable recovery of 
appetite were noted. Food consump- 
tion by the patients was reported to 
have increased by 50%. Sputum be- 
came negative on smear in approxi- 
mately 25% of the patients and in an 
additional 28% became only intermit- 
tently positive with a marked reduction 
in the Gaffky count. This phenomenon 
occurred even if cavities remained 
open. Fifty per cent of the cases 
showed little roentgenographic change. 
In many instances, obviously irrevers- 
ible anatomical changes had occurred, 
so that dramatic roentgenographic 
changes could not be expected. In the 
remaining patients there was some 
resorption of the exudative compon- 
ents and in a number of cases cavity 
closure or marked reduction in size 
was reported. Marked improvement 
was also noted in extrapulmonary 
tuberculous lesions, which have been 
the subject of separate reports’*:4°41, 
In addition to the general systemic ef- 
fect, in patients with orthopedic lesions 
persistently positive washings from 
draining sinuses became negative after 
4 weeks of therapy, inflammatory re- 
action and drainage decreased, and 
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healing accelerated. Renal symptoms 
showed marked improvement, 
though no bacteriological reversion to 
negativity has been noted. A_partic- 
ularly marked improvement was noted 
in the symptoms of tuberculous lar- 
vngitis and enteritis. 
The preliminary 
showed little therapeutic 
between isoniazid and its isopropyl 
derivative in the doses employed. No 
clinical evidence of bacterial resistance 
was encountered. With streptomycin 
however, a gradual return of symptoms 
with an increased bacillary count have 
been noted in patients with massive 
caseous pneumonic tuberculosis under 


clinical studies 


difference 


prolonged therapy" 

A more recent report'!? deals with a 
total of 101 treated with 
iproniazid from 3 to 7 months in daily 
divided doses of 4 mg. per kilogram 
and 65 patients treated with isoniazid 
from 2 to 5 months in divided daily 
doses of 4 to 8 mg. per kilogram. Con- 
trary to the earlier reports, it was 
found that iproniazid had a much more 
certain predictable and marked effect 
upon systemic manifestations. This has 
been confirmed in the most recent re- 
port from Sea View'®'. Although toxi 
symptoms showed a prompt response 
favorable Roentgen-ray changes, al 
though occasionally occurring within 
2 to 3 months. did not occur in signifi 
cant numbers until the beginning of 
the sixth month of therapy. This held 
true for either drug. 

The work at Sea View was followed 
shortly after by reports of other clin 
ical studies from the New York Hos 
pital®? which were begun indepen 
dently without any knowledge of th 
Sea View investigations. Isoniazid was 
given in daily oral doses of 3 mg. pe 
kilogram of body weight for period: 
varving from 4 to 16 weeks to a group 
of patients with moderately or far ad 
vanced pulmonary tuberculosis, th 
majority of whom had received pre 


patients 
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vious long courses of streptomycin and 
PAS and whose sputum no longer con- 
tained streptomycin sensitive organ- 
isms. The drug was rapidly absorbed 
and rapidly excreted in the urine, con- 
firming experimental work indicating 
that the maintenance of constant blood 
levels requires multiple doses’. Ap- 
preciable concentrations appeared 
within 3 hours of a single oral dose 
in the cerebrospinal fluid of 9 patients, 
5 of whom had active tuberculous 
meningitis at the time of study. Since 
this group of patients was under study 
for a shorter period of time than the 
Sea View group, the New York Hos- 
pital investigators felt that their results 
provided no basis for making any pos- 
itive statements concerning the thera- 
peutic value of isoniazid. 

Prior to the clinical studies, ihe tox- 
icity of these compounds had been ex- 
tensively studied in experimental ani- 
®10 The MLD in mice is approx- 
imately 144 mg. per kilogram, in dogs 
ibout 50 mg. per kilogram of body 
weight. Single doses in the acutely 
toxic range induced signs of central 
ervous system stimulation terminat- 
ng in death from respiratory failure. 
In mice and dogs, the isopropyl deriv- 
itive is less toxic than the parent com- 
ound. The converse is true in rats and 
rabbits. Prolonged administration of 
he drugs in high doses to dogs pro- 

uced a fall in hemoglobin and 
rvthrocyte count, occasionally ac- 
ompanied by jaundice and hematuria. 

Untoward side effects noted in clin- 

il studies’ included symptoms sug- 
esting central nervous system stim- 
lation (hyperactive deep reflexes, leg 

vitching and insomnia) and symptoms 
‘f modified autonomic activity, such as 
‘ryvness of the mouth, sphincter dis- 
turbances and constipation which mav 
be sometimes modified by the use of 

rostigmine. Muscle weakness was 
mmon. Vertigo and postural hypo- 
tension were occasionally noted. No 


mals 


serious toxic effects on liver, kidney or 
bone marrow were reported. A slight 
drop in hemoglobin sometimes oc- 
curred. Transient minor hesitancy of 
urination and increased sexual stim- 
ulation were noted in some of the 
patients treated for genito-urinary 
tuberculosis. No evidence of gastro- 
intestinal irritation appeared. Except 
for a moderate eosinophilia noted in a 
number of instances, no allergic reac- 
tions developed. Evidence of renal ir- 
ritation was minimal. On rare occa- 
sions reducing substances were present 
in the urine. Pulmonary hemorrhages 
have been reported, but in view of 
the high incidence of this complication 
of pulmonary tuberculosis, their ap- 
pearance is probably coincidental. 
Autopsies on 2 patients who died while 
on therapy failed to show any evidence 
of toxic effects. Experience gained 
from more prolonged study!!!” indi- 
cates that side effects are more com- 
mon and more clinically significant 
with iproniazid, although qualitatively 
the same. At dosage levels of 4 mg. 
per kilogram, these side effects are 
minor and rarely if ever necessitate 
termination of chemotherapy or reduc- 
tion in dosage. Prolonged administra- 
tion at higher doses may be followed 
by excitable behavior, convulsions or 
coma. Such a case terminating fatally 
has recently been reported**. These 
serious central nervous system side ef- 
fects are more common in elderly pa- 
tients, patients with unstable person- 
alities, and patients with histories of 
previous psychotic episodes or con- 
vulsive disorders. These effects, which 
may be aggravated by the use of 
adrenergic drugs, indicate careful ob- 
servation in patients in uremia or in 
whom renal excretion is impaired®*. 
The precaution of doing blood levels 
may be necessary in these circum- 
stances. In 2 cases under prolonged 
therapy with iproniazid, surgical anes- 
thesia caused severe reactions. 
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These side effects tend to appear 
early in the course of therapy, to per- 
sist for several weeks and then, with 
the exce ption 


a sustained hyper- 
reflexia 


to subside. An interesting ob- 
the development of a 
syndrome” 


servation 1s 
following dis- 
after pro- 
idministration. This consists of 


“withdrawal 
continuation of therapy 
longed 
irritation, restlessness, excessive dream- 
ing and 
slight nausea. This syndrome is incon- 
stant, appearing more frequently fol 
lowing iproniazid than isoniazid, de- 
velops 24 to 48 hours after cessation of 
therapy and may last approximately 10 
to 14 the Sea 
View observations, no side effects were 
noted by the New York Hospital 
workers. This discrepancy is difficult 
to explain. Further longer-term studies 
of toxicity are in progress. 

The development of bacterial re- 
sistance to these isonicotinic acid de- 
rivatives was anticipated early in their 
investigation. The first well docu- 
mented report of the development of 
bacterial came from Tru- 
deau Sanatorium'*. Definite evidence 
of increased bacillary resistance was 
3 of 6 patients with 
chronic cavitary pulmonary tuberculo- 
sis after 7 weeks of treatment. In one 
patient resistance developed after only 
26 days of therapy. The appearance of 
resistant strains was followed closely 
by a rise in the bacillary count of the 
sputum 


headache, lethargy. vertigo 


davs. In contrast with 


resistance 


encountered in 


Several laboratory studies have also 
indicated the rapid development of re- 
sistance**. Bacilli with a 5-fold increase 
in resistance to iproniazid and a 16 to 
1000-fold increase in resistance to 
isoniazid have been obtained by serial 
passage in media containing these 
Resistance has been seen to 
develop 1000 times as rapidly as re- 
sistance to streptomycin. Cross resis- 
tance between streptomycin and the 
isonicotinic acid derivatives does 


drugs. 


not 
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occur, but definite cross resistance oc 


curs between isoniazid and the iso 


propyl derivative 
in single 


Resistance develops 
rather than multiple steps. 
The drug resistant variants may lose 
the acquired resistance almost as rap 
idly as it developed VW he hh cultured ina 
drug-free medium. A significant finding 
reported by Middlebrook** the 


failure of resistance to develop when 


Was 
bacilli were grown in tubes of media 
containing both isoniazid and strepto- 
mycin. No tubercle bacilli resistant to 
either 


encountered in cultures exposed simul 


isoniazid or streptomycin were 


taneously to ther ipeutic concentra 
tions of the 2 drugs 
to both 


bv successive 


although strains 


resistant have been obtained 
these 


stances. That resistance is not always 


exposure to sub 
acquired but may exist in strains which 
have had no with 
isoniazid was reported by Hobby and 
Lenert®* and also by independent 
studies from the Mavo Clinic™ 
Extensive 


previous contact 


clinical studies on the de 
velopment of bacterial resistance are 
currently in progress. Preliminary re- 
ports from the Veterans Administra- 
tion®* indicate that among 600 patients 
treated with 150 mg. of isoniazid dailv 
5.5% of 417 cultures were resistant at 2 
to 6 weeks of therapv 91.4% of 159 
positive cultures were resistant at 7 to 
10 weeks of therapy and 10.0% of 80 
persistently positive cultures were re- 
sistant at 11 to 14 months of treatment. 
Most of the cultures 
from patients with far advanced cavi- 
tary disease. Meade™ in a study of 44 


resistant were 


incidence ot 
10 weeks ot 
14 patients whose 


cases reported an 85% 
resistance at the end of 
treatment among 
sputum remained positive. In a later 
report from the Veterans Administra- 
tion®® Hinshaw states that on a daily 
regimen of 200 mg. of isoniazid, 10% 
of patients became resistant within the 
first month of treatment, 50% within 2 


months and that at 3 months at least 


h 
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90% have resistant organisms. These 
reports indicate a definite limitation to 
the use of isoniazid alone. Among 
Meade’s patients who had completed 
at least 16 weeks of either isoniazid 
or iproniazid therapy, deterioration 
either from a roentgenographic or bac- 
teriologic standpoint developed in 30. 
The majority of relapses appeared 
after the patient’s organisms had _ be- 
come resistant. Eighty per cent of this 
group, however, had far advanced dis- 
ease and a generally poor prognosis. 
Further clinical studies on resistance 
come from Great Britain™. One hun- 
dred and seventy-three patients with 
various forms of pulmonary tuber- 
culosis were treated with 200 mg. of 
isoniazid daily. Drug toxicity and gen- 
eral therapeutic results were similar to 
observations reported elsewhere. Re- 
sistance to isoniazid developed in 11% 
of the cases at the end of the first 
month of treatment, in 52% at the end 
of the second month and in 71% at the 
end of the third. The absence of roent- 
enologic improvement could be cor- 
related with the emergence of drug 
resistance 
It was previously noted** that the 
bility to diffuse into phagocytes is one 
f several factors which determine the 
effectiveness of antituberculous 
lrug. Reports from the Rockefeller In- 
stitute’’® indicate that the concentra- 
on of streptomycin required to in- 
bit the intracellular growth of 
ubercle bacilli is approximately 100 
times greater than that required to 
nhibit extracellular growth. In con- 
trast no difference was noted between 
the minimal inhibitory concentration 
f isonicotinic acid hydrazide for either 
ntracellular or extracellular — bacilli. 
"hese observations were confirmed by 
\fackaness and Smith®? who found that 
soniazid differs from most other anti- 
tuberculous drugs in its ability to dif- 
tuse freely into cells and exert its full 
bacteriostatic effect intracellularly. 


So many variables enter into the 
clinical picture of tuberculosis that it 
is extremely difficult to evaluate the 
comparative effects of different drugs, 
combinations of drugs or optimum 
dosage regimens. Among these vari- 
ables are age, sex, and race. Others are 
the extent of disease, its acuteness or 
chronicity, the duration and amount of 
irreversible anatomical change, the 
number and virulence of the infecting 
organisms and most important of all, 
the innate host resistance. Another dif- 
ficulty is in the interpretation of roent- 
genographic changes which may be 
read differently by equally competent 
observers, especially when only minor 
grades of changes occur. Interpreta- 
tion may be influenced by technique, 
subconscious prejudice, fatigue and a 
host of other variables. The same film 
may be read differently by the same 
observer at different times. 

Because the course of untreated 
acute miliary tuberculosis or tuber- 
culous meningitis is generally fatal 
within a predictable short period of 
time and because in the former mani- 
festation of the disease there is prob- 
ably a minimal disagreement in Roent- 
gen-ray interpretation, the initial re- 
port of the treatment of miliary and 
meningeal tuberculosis with isoniazid 
is of considerable interest'®. Ten pa- 
tients with uncomplicated miliary 
tuberculosis were treated with isonia- 
zid, with few exceptions receiving 
approximately 10 mg. of isoniazid per 
kilogram of body weight dailv for the 
first week of therapy. The dose was 
then usually decreased to between 5 
and 7 mg. per kilogram. In every in- 
stance, therany was followed bv re- 
mission of all clinical evidence of in- 
fection and by regression or complete 
disappearance of the miliary densities. 
With regard to rate of defervescence 
and roentgenographic clearing no dif- 
ference was noted with a_ previous 
group of cases of acute miliary tuber- 
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culosis treated with 3 gm. of strepto- 
mycin daily*’. However, no relapse oc- 
curred in the group of patients receiv- 
ing isoniazid, 
tients 
streptomycin 


in contrast to several pa- 
whose disease relapsed while 
therapy was continuing. 
During a comparative period of time 
several with acute 
developed 


patients miliary 
meningitis 
This 

the 


tuberculosis 


while receiving streptomycin. 
not noted in 
d treated group. 

Thre ot the 


na 


complication was 
isoniazid 
10 patients with men- 


ingeal tuberculosis treated with isoni- 
azid alone died during the first week 
of therapy All subsequent patients 
with meningitis in addition received 
streptomycin intramuscularly. The early 
results indicate that isoniazid mav 

ve considerable value in the therapy 
f tuberculous meningitis, although it 


will probably never be used alone. Its 


ise may eventually eliminate the ne- 
essity f intrathecal streptomycin, a 
rite lministration which is ex- 

' t matic to the patient over 
ng periods of time and frequently 
mpanied by serious complications. 
Following the clinical and labora- 
— 1, strations of the marked 
tital s activitv of these drugs. 

f immediate importance 

terest was a compar- 

— f their therapeutic effect with 
that t in and dihydro- 
trept Tl mparison is made 
: t k of knowledge con- 

losage, toxicity, and 

= ration of therapy. It will 
ke several vears before the answers 

to t t re realized. It seems 
that in vitro studies 

‘ experimental tubercu- 

that these drugs. in 

‘ ire as effective. if 

t} streptomycin. For 
reas 1, mentioned clinical 
studies xtremely difficult to evalu- 
ite. Conc! ns are often reached by 
“impres ilone without adequate 
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statistical evidence or well established 
concurrent control 
essential for the accurate appraisal of 
different therapeutic agents. As Hart 
has said*s, “. . . it be stated that 
careful objective assessment, based on 


previous experience with similar types 


groups, which are 


may 


of cases as a standard, should, with 
rigid safeguards, be adequate to dem 
whether a 
either benefit or no benefit, provided 
On the 


other hand, the inclusion of a matched 


onstrate new drug gives 


its action is more than slight 


control series, studied concurrently to 
permit comparisons having statistical 
validity, would seem imperative for 
drug's 
the de 
gree of permanence of its benefit.” 
The initial reports from Sea View 
Hospital on the short term effects of 
treatment with isonicotinic acid deriva 
but should be 


accepted with reservations until con- 


a precise evaluation of a new 


possibilities, limitations and 


tives are encouraging. 


firmed elsewhere. The reports of the 
voracious appetite of of these 
patients should be tempered by th 
realization that many of these individ 
uals had_ previously receiving 
PAS with or without artificial pneumo 
peritoneum, both of which may be se 


m ny 


been 


vere stimuli to anorexia. The re ports 
of definite cavity closure appear pr 
mature, well known that 
apparently ivities may often 
later reopen after treatment is discon- 
tinued and that tomographic 
and 
necropsy specimens will show residual 
cavities 
roentgenographic 


since it is 


closed ( 


studies 
examinations of resected or 


routine 


The 


not apparent upon 


examination 


observation that all patients showed 
some degree of therapeutic response!!! 
has not been substantiated by other 


| 

Relanses and exacer 
bations of disease while under treat 
ment with the isonicotinic acid deriva 
These dis 


crepancies may possibly be partly ex 
plained by the different types of dis 


tives have been reported 
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ease under therapy. The most recent 
conclusion of the Sea View group is 
that short -term results indicate the 
superiority of iproniazid over strepto- 
mycin alone or in combination with 
PAS. It is felt that comparisons with 
isoniazid cannot be made since the 
optimum dosage of this drug has not 
yet been definitely established, but 
that in doses of 4 to 8 mg. per kilogram 
of body weight it is at least equal to 
streptomycin alone or in combination 
with PAS 
The first controlled short-term clin- 
ical study on comparative therapeutic 
effects of streptomycin, PAS and 
isoniazid was recently completed in 
Great Britain®*. In this series, 173 pa- 
tients received 200 mg. daily of 
isoniazid, and 158 were treated with 
one gram of streptomycin daily and 
20 gm. of PAS. At the end of 3 months 
of therapy there was more general im- 
provement on isoniazid than on the 
streptomycin—PAS combination,  al- 
though the difference was not great. 
Weight gain averaged 11 pounds for 
the former and 6 pounds for the latter 
roup. Sixty-six percent of the strepto- 
mycin—PAS treated patients showed 
Roentgen-ray improvement compared 
vith 56% of the isoniazid group. In a 
roup of patients with acute rapidly 
progressive disease of recent origin, 
ioderate or marked improvement was 
een in 37% of the streptomycin—PAS 
treated cases and in 40% of the isoniazid 
reated patients. Roentgenographic 
read occurred in one patient treated 
vith streptomycin and PAS and in 10 
at'ents receiving isoniazid. The pro- 
ortion of cases becoming bacterio- 
ically negative on culture before the 
nd of the second month was 26% for 
he streptomycin—PAS group and 23% 
or the isoniazid group. The conclusion 
ached by this study is that for short- 
rm results isoniazid is no more effec- 
ve in the doses used than the combi- 
iation of streptomycin and PAS. 


Controlled studies are also in pro- 
gress from the Veterans Administra- 
tion**. Comparisons at 2 to 6 weeks 
and 7 to 10 weeks of therapy showed 
no significant advantage in a group 
of patients treated with 150 mg. of 
isoniazid daily (probably a subopti- 
mum dose) compared with a group of 
patients receiving streptomycin and 
PAS. The difference in incidence of 
sputum conversion by smear was not 
statistically significant, but it was noted 
that the percentage of conversion con- 
tinued to rise with the more prolonged 
treatment with streptomycin and PAS 
and remained unchanged in the pa- 
tients receiving isoniazid. At least one 
hospital contributing to this prelimi- 
nary report felt that the combination of 
streptomycin and PAS was definitely 
superior to isoniazid alone. 

Present studies are now in progress 
to determine if the conclusions based 
upon short-term studies are substanti- 
ated following prolonged administra- 
tion of these compounds. -Short-term 
results may differ significantly from 
long-term observations. 

Following the in vitro demonstration 
of a synergistic action between strep- 
tomycin and isoniazid®*, clinical studies 
were begun to determine the therapeu- 
tic activity of the drugs used in com- 
bination. Preliminary studies have been 
reported by the Public Health Serv- 
ice™®. The following regimens were fol- 
lowed: A) Streptomycin-PAS, 1 gm. 
streptomycin daily plus 10 to 12 gm. 
PAS daily; B) Streptomycin-Isoniazid, 
1 gm. streptomycin twice weekly plus 
150 to 300 mg. isoniazid daily; C) Iso- 
niazid, 150 to 300 mg. daily alone. No 
definite evidence was present at the 
end of 3 months to indicate one regi- 
men materially better than any other. 
At the end of 20 weeks, however”, a 
significant superiority in roentgeno- 
graphic improvement was noted in pa- 
tients who received isoniazid alone or 
in combination with streptomycin. 
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Clinical and laboratory comparisons 
were less marked. Roentgenographic 
deterioration occurred in only 13.4% 
ot the str ptomycin-PAS group, 8.2% of 
the streptomycin-isoniazid patients and 
in 10.4% of the isoniazid series. 

Early studies*! have shown that the 
emergence of bacterial resistance dur- 
ing daily isoniazid therapy appears to 
be markedly delayed by the concomi- 
tant administration of intermittent 
streptomycin and further studies along 
this line are proceeding. Studies are 
also proceeding to determine if the 
combination of isoniazid-PAS delays 
the emergence of drug resistant strains. 

INDICATIONS FOR (CHEMOTHERAPY. 
Since the patient suspected of having 
active tuberculosis is being committed 
to many months of therapy, it is of fun- 
damental importance that every pos- 
sible attempt be made to confirm the 
clinical evidence with either bacter- 
iological or pathological studies before 
instituting chemotherapy. It is unwise 
to start chemotherapy as a diagnostic 
test. Although the isonicotinic acid de- 
rivatives have been found to have an 
antibacterial effect specific for the 
tubercle bacillus alone, streptomycin is 
effective against a number of different 
unrelated organisms. Diligent repeated 
sputum examinations will generally re- 
veal the tubercle bacilli in cases of un- 
treated active pulmonary tuberculosis. 
Since in the acute exudative type of 
disease irreversible necrosis may occur 
within a relatively short time, attempts 
to recover the organism should not be 
unduly delayed. A serious handicap is 
the fact that several weeks are neces- 
sary before the organism is demon- 
strable by cultural techniques. 

In the early days of chemotherapy 
because of the double danger of strep- 
tomycin toxicity and bacterial resis- 
tance, it was felt that chemotherapy 
should be given in short courses and 
reserved either to cover surgical pro- 
cedures or for patients severely ill, 
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with acute caseo-pneumonic disease, 
with acute miliary tuberculosis o1 
tuberculous meningitis. During the past 
3 years following the introduction of 
several effective anti-tuberculous drugs 
and the evaluation of combined inter- 
mittent regimens, concepts concerning 
the indications for chemotherapy have 
changed considerably. As suggested by 
Bogen and Oatway it is now rational 
and logical that all patients with active 
tuberculosis, pulmonary or extrapul- 
monary, should receive chemotherapy 
in combination with bed rest and other 
well established therapeutically sound 
procedures. This philosophy has gradu- 
ally received increasingly wide sup- 
port. It includes the treatment of types 
of active tuberculosis which hitherto 
had been given a relatively favorable 
prognosis when treated with bed rest 
alone. These manifestations include ac- 
tive lymph node tuberculosis, cases of 
acute tuberculous pleurisy with effu- 
sion and cases of active minimal pul- 
monary tuberculosis. Because of the 
relatively high proportion of patients 
in whom an acute tuberculous pleurisy 
with effusion is part of protracted pro 
gressive hematogenous tuberculosis 
and because approximately 25% of this 
group will later develop active pul 
monary tuberculosis, the use of chemo- 
therapy seems amply justified in this 
situation in efforts to prevent these 
later complications and to hasten reso- 
lution of the acute process. It has al- 
ways been recognized that the opti- 
mum and most strategic time to treat 
tuberculosis is in its early minimal 
stage when there is a maximum of re- 
versible exudation and a minimum of 
Although short- 
term good results have been seen in 


irreversible damage. 


the treatment of minimal pulmonary 
tuberculosis on bed rest alone, the high 
percentage of late relapses*’ indicates 
that the results even in the optimally 
treated patients are far from satisfac- 
tory. It was noted early*® that the 


| 
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prime objective of chemotherapy 
should be to find a drug or combina- 
tion of drugs suitable for the treatment 
of minimal tuberculosis and since this 
objective has now been reached, there 
seems little justification for withhold- 
ing chemotherapy in the treatment of 
minimal disease. It will take 5 to 10 
vears, however, before an accurate 
evaluation of this concept can be 


reached 

The indications for chemotherapy 
have been extended by some to include 
its use in individuals with a recent 


documented conversion of tuberculosis 
sensitivity from negative to positive, 
even though a primary lesion may not 
be demonstrable by 
This concept, however, has not yet. re- 
ceived widespread support, although 
one can argue that it is based upon a 
logical premise. 

The indications for chemotherapy in 
ictive primary disease in children are 
more restricted. Despite Lincoln’s re- 
port that 23% of 622 patients who had 
primarv tuberculosis as children sub- 
equently died of this disease*!, chil- 
lren with active uncomplicated pri- 

iry tuberculosis do not receive 
hemotherapy on her service*, neither 
lo patients with active endobronchial 

sease or those with minimal chronic 
ulmonary tuberculosis. There was no 
vidence to suggest that streptomycin 
revented the development of compli- 
itions, hastened resolution of the pri- 
iry lesion, or accelerated healing of 
he endobronchial disease. The, expla- 
itions of these observations is obscure 

t the present time. The high death 
te from subsequent tuberculosis sug- 
ests that a long term well controlled 
idy of the problem is indicated. 
DURATION OF CHEMOTHERAPY. In the 
ily days of streptomycin, it was 
recommended that the duration of 
therapy should generally not exceed 42 
r 60 days'**. Although no definite 
igreement now exists abou". how long 


chemotherapy should continue once 
begun, the evaluation of intermittent 
combined regimens indicates that 
maximum therapeutic benefits are 
achieved only after prolonged therapy. 
As recently as 1951, however, it was 
stated that *! “it remains to be demon- 
strated conclusively that treatment may 
be continued for as long as one year 
with continued benefit, but there are 
some indications that prolonged drug 
therapy may be justified occasionally 
when the clinical need continues to 
exist, and provided that other medical, 
surgical and environmental therapeu- 
tic aids are being intelligently and ag- 
gressively brought to bear upon the 
problem simultaneously.” A little over 
a vear later, the same committee (1) 
reported that when combined inter- 
mittent chemotherapy is employed 
“treatment should be continued for at 
least 6 to 12 months in every case and 
that those patients with the more seri- 
ous types of tuberculosis should be 
treated 18 to 24 months, possibly 
longer.” D’Esopo and his associates*® 
were the first to demonstrate the excel- 
lent results and low incidence of re- 
lapse when pulmonary tuberculosis is 
treated with chemotherapy for a year 
or longer without interruption. It is 
now generally agreed that antimicro- 
bial therapy for any form of active 
tuberculosis should be continued for 
a minimum of 12 months and in many 
instances longer. Treatment should be 
continued well beyond that time at 


‘which clinical activity is thought to 


cease, since it is well known that there 
is a poor correlation between clinical 
and pathological criteria of active dis- 
ease. It is only if one keeps oriented 
regarding the basic pathological pro- 
cesses involved that a logical and 
rational course of treatment can be fol- 
lowed. The indications for discontinu- 
ing chemotherapy are admittedly arbi- 
trary. It will take many years before 
the incidence of later relapse can be 
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correlated with chemotherapeutic regi- 
mens of varying duration, especially 
when combined with the excision of 
residual foci, the 
source for bronchogenic dissemination 


caseous possible 
at a later date. There is no reason to 
believe that the isonicotinic acid deri- 
vatives will in every way decrease the 
indications for long-term continuous 
therapy in combination with surgery, 
and every reason to believe that what 
has been learned concerning the long- 
term intermittent use of 
streptomycin and PAS will apply to 
these drugs also. 

Drucs AND CHOICE. 
Among the many problems posed by 
chemotherapeutic advances in tuber- 
culosis, the most pressing ones pertain 


combined 
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to the choice and optimum dosage of 
the various available effective antibi- 
otics. Studies of the synergistic ac- 
tion and development of _ bacterial 
resistance have clearly shown that none 
of these drugs should ever be used 
alone. This seems particularly true for 
the acid derivatives*®. It 
would logical, that the 2 
most effective compounds should not 
be used together except in exceptional 
circumstances, but that one should be 
held in case bacterial re- 
sistance or drug toxicity develops to 
the other. For the average case of strep- 
tomycin sensitive pulmonary or extra- 
pulmonary active tuberculosis, the 
therapeutic regimen of choice at this 
time still remains streptomycin, 1 gm., 
2 or 3 times weekly, combined with 12 
to 15 gm. daily of oral PAS. If the 
patient is severely ill with far advanced 
pulmonary disease, severe tuberculous 
pneumonia or extensive hematogenous 
tuberculosis, streptomycin should be 
given in doses of 1 gm. daily, which 
may be later reduced when the clinical 
situation improves. For the average 
case of chronic active streptomycin-re- 
sistant tuberculosis, the regimen of 
choice is isoniazid probably combined 


isonicotinic 


also seem 


reserve in 
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with 12 to 15 gm. daily of PAS. If the 
patient tolerate PAS in 
form or in even small doses when given 
in combination with 
mycin should be used in its place. 
Probably the only indication for using 
streptomycin 


cannot any 


Benemid, Terra- 


and isoniazid simultan- 
eously is in the treatment of tubercu- 
lous meningitis, acute miliary tuber- 
culosis, or some other equally desper- 
Since the 
nosis of even treated tuberculous men- 
ingitis is so poor, it is felt that isonia- 
zid and PAS should be given concur- 
rently with daily intramuscular and in- 
trathecal streptomycin, the latter in 
doses of 50 to 100 mg. 

There is no question but that clinical 


ate clinical situation. prog- 


studies may eventually prove the in- 
feriority of the combination of strep- 
tomycin and PAS either for long- or 
short-term results or both. The isonico- 
tinic acid derivatives are far cheaper 
much 
administer than streptomycin and may 


less toxic and much easier to 
eventually prove to be therapeutically 
superior. This will take several years 
of well controlled 


strate. However. much more is known 


studies to demon- 
concerning the limitations, potentiali- 
ties and efficacy of the streptomycin- 
PAS combination, and until additional 
studies have accumulated the routine 
clinical use of the isonicotinic acid de- 
rivatives should probably be reserved 
for the indications noted above. The 
only indication for dihydrostreptomycin 
is in patients unable to tolerate strep- 
tomycin because of allergic or sensi- 
tivity reactions in whom attempts at 
desensitization have been unsuccessful. 

Tue or CHEMOTHERAPY. It was 
appreciated early in the investigations 
with streptomycin that chemotherapy 
provided no panacea or ready solution 
for the many difficult therapeutic prob- 
lems presented by this disease. The 
most important role of chemotherapy 
in the treatment of tuberculosis is its 
proper integration with other well ac- 
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cepted types of therapy, particularly 
surgery and bed rest. Rest, both for the 
local disease and for the individual as 
a whole, both physical and mental, is 
still the basic form of therapy for ac- 
tive tuberculosis which has withstood 
the test of time. It would be disastrous 
to disregard prematurely this basic 
therapeutic principle because of the re- 
cent enthusiasm aroused by the often 
dramatic short-term effects of chemo- 
therapy upon acute active disease. 
There appears to be a growing tend- 
ency to treat tuberculosis on an ambu- 
latory basis: in the occasional circum- 
stance this may be a wise and neces- 
sary compromise, but definite evidence 
of the wisdom of this trend is not yet 
forthcoming. There is also an increas- 
ing inclination to treat patients at home 
rather than to recommend sanatorium 
or hospital care. This is often dictated 
by economic reasons over which physi- 
cian and patient have little control. In 
1 sanatorium, however, there is often 
an environmental and group psychol- 
ogy which is more conducive to rest 
ind makes the necessary physical re- 
strictions more acceptable to the pa- 
tient than at home where temptations 
ind distractions are greater. It should 
be admitted, however, that for some 
patients the separation from their 
home environment, families, and ac- 
juaintances may be so unacceptable 
that, as with bed rest, a compromise 
may not only be necessary but wise. 
\long with the coordination of bed 
rest and chemotherapy, the ‘proper 
timing of these measures with clinically 
ndicated surgical procedures is of 
marked importance. Prior to commenc- 
ng specific treatment the therapeutic 
ourse should be planned ahead as 
much as possible, preferably through 
the joint efforts of the internist and 
surgeon*®. Any manifestation of active 
tuberculosis is a potential surgical prob- 
lem and chemotherapy should not be 
begun simply to see what it will ac- 


complish. The clinical indications, the 
clinical-pathologic rationale, the proper 
timing and integration of surgical pro- 
cedures have been admirably presented 
by Amberson*. The present concept of 
long-term chemotherapy and bed rest 
for 8 to 12 months before surgery is a 
far cry indeed from the early recom- 
mendations that surgical therapy be in- 
stituted within a few months after 
chemotherapy is begun®’, that the 
optimum time for pulmonary resection 
might be within the first week of strep- 
tomycin therapy and that chemo- 
therapy might be necessary for only 3 
to 4 months postoperatively®®. Chemo- 
therapy should supplement rather than 
supplant other types of treatment. The 
future of chemotherapy in the treat- 
ment of tuberculosis is bright but its 
use should not be exploited or preclude 
the application of other therapeutic 
principles. Undue emphasis upon 
chemotherapy in disregard of basic 
pathologic fundamentals is not a realis- 
tic approach. The most important single 
principle stated in 1951 by the Ameri- 
can Trudeau Society?! that “drug 
therapy alone is not adequate treat- 
ment for tuberculosis” is still true in 
1953. Despite the high current enthus- 
iasm for the isonicotinic acid deriva- 
tives, there is no ground for the be- 
lief that these drugs in any way should 
alter or modify the basic therapeutic 
fundamentals of tuberculosis. If they 
should, these are indeed “anxious times 
in tuberculosis®®. There is no real basis 
to think that periods of hospitalization 
may be shortened or that there is a de- 
crease in the need of hospital beds for 
tuberculous patients. Actually, hospital- 
ization has been prolonged .in the 
cases of those patients whose course 
would have been rapidly fatal with- 
out the help of chemotherapy. The 
more extensive use of surgical pro- 
cedures resulting from the favorable 
effects of drug therapy have also re- 
sulted in greater demands upon hos- 
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pital facilities. However dramatic the 
effects of chemotherapy may be in 
acute tuberculosis, the real problem of 
tuberculosis lies in its chronic and sub- 
acute forms. The disease is caused by 
an organism with a singular ability to 
adjust itself to a hostile environment 
and with an almost perfect adaptation 
to its host as an obligatory parasite. 
One of the major threats to the ef- 
fective application of chemotherapy 
lies in the failure to realize that 
chemotherapy is only one of the 
weapons presently available to treat 
tuberculosis'*. Even more emphasis 
should be placed upon the case findings 
of early minimal tuberculosis where 
chemotherapy may prove most valu- 
able. The results do not justify a de- 
crease in funds for tuberculosis control 
programs or the abandonment of 
proven control methods®. 
Chemotherapy has not decreased the 
need for rehabilitation services or the 


effective 


need for improvement of social eco- 
nomic and nutritional factors which so 
influence the course of tuberculosis. A 
proper perspective must be maintained 
regarding the limitations as well as the 
importance of chemotherapy. There 
are as yet no short-cuts in the treat- 
ment of active tuberculosis. The prob- 


lem of tuberculosis can probably not be 
solved by attempts at its eradication 
through chemotherapy. A more rational 
approach has recently been expressed 
by 2 eminent authorities in the field 
of tuberculosis, one a clinician, the 
other a bacteriologist, both of them 
recipients of the National Tube rculosis 
Societys “Trudeau Medal”. In a dis- 
cussion of antibacterial agents Amber- 
son has recently written concerning the 
tubercle bacillus‘, “Its inroads may be 
checked and its territory confined, but 
to look for its extermination would be 
to ignore its tenacity of life and the 
consistency of its behavior. It would 
by far to plan for its long 
survival, to 


be wiser 
assume its undeviating 
parasitism, to anticipate its readiness 
to destroy the defenseless and hence. 
to maintain defenses permanently and 
well.” In similar vein, Dubos has writ 
ten®°, “Tuberculosis will be conquered 
only when man has learned to function 
according to a physiological way of 
life that renders him more resistant 
to tubercle bacilli and when he has 
created a social environment that pro 
tects him from exposure to infection.” 
Looking about us with these thoughts 
in mind, it is obvious that there re 


mains much to be accomplished. 
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ADDENDUM. Since this paper was completed several significant clinical and laboratory studies 
on the chemotherapy of tuberculosis have been reported which should be mentioned to bring 


this essay up to-date. The reader is referred 


to 2 excellent summary articles which have 


appeared during the interim, one by Tucker?3 analyzing the results of the cooperative investiga 
tion of the Veterans Administration, Army and Navy, during the years 1946 and 1953 and 


a second by Tempel and co-workers22 summarizing the results obtained in a series 


of approx! 


mately 1300 tubercular patients treated with various combinations of chemotherapeutic drugs 


during the same period of time. 


The study to evaluate the therapeutic effectiveness and relative toxicity of streptomycin and 
dihydrostreptomycin was recently concluded and reported by Lyght and Hawkins!5,. In 
over-all therapeutic efficacy the 2 drugs were not found to be measurably different in a study 
of 435 individuals completing a basic 4 months of chemotherapy, 213 on streptomycin and 


999 


222 on dihydrostreptomycin. This controlled study confirmed thx previously held impression 
that streptomycin is more toxic for the vestibular system and _ that dihydrostreptomycin is 
more likely to cause auditory loss. Vestibular toxicity tended to occur early in the cours« 


of therapy 


wuditory toxicity tended to occur late, even after chemother ipy was discontinued 
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Clinical loss of hearing, however, was comparatively rare and in the majority of patients the 
loss was detectable only through audiometric means. Streptomycin more frequently caused 
illergic reactions than dihydrostreptomycin. 

In efforts to reduce the incidence of eighth nerve damage experimental studies with 
Distrycin a 1:1 mixture of streptomycin and dihydrostreptomycin have been reported by 


tsiaka and co-workers*°, Studies with experimental animals showed that the toxicity of 
these 2 drugs was not enhanced when administered together. Preliminary clinical studies on 
mall number of patients!! showed that a mixture of 50% streptomycin and 50% dihydrostrep- 
mycin produced no neurotoxic manifestations when administered in a dose of 1 gm. daily 
r 120 day In a comparable control group either drug administered alone in the same 
ount produced neurotoxic manifestations in about 15% to 18% of patients treated. 
(Three other papers presented at the Twelfth Veterans Administration Conference on the 
Chemotherapy of Tuberculosis should be mentioned briefly. One by Hobby!? summarizes a 
i-year evaluation and present status of viomycin. In view of the urgent need of a well 


ntrolled study on the effects of chemotherapy with and without accompanying bed rest the 
ussion by D’Esopo? of a projected controlled systematic study of this problem is of 
it interest. The third paper concerns a review of 545 cases of genito-urinary tuberculosis 
treated on varying regimens and combinations of chemotherapeutic agents!*. One year of 
nbined therapy, together with nephrectomy or partial nephrectomy when indicated by ex- 
tensive irreversible destructive lesions, brought about a figure of 85% bacteriological conversions 
urine 


Several important experimental and laboratory studies on isoniazid have appeared within 


past 6 months. Mackaness and Smith!® have shown that in in vitro studies streptomycin 

| isoniazid possess comparable bactericidal activities in low concentrations, but that the 
flect of terramycin is almost entirely bacteriostatic. The combined use of isoniazid and 
tomycin results in an acceleration of the death rate of both intracellular and extracellular 


ili. Terramycin, however, when used with isoniazid abolishes the bactericidal effect of 
itter. Isoniazid is probably more effective in eliminating the intracellular source of 
ptomycin-resistant bacilli than PAS which is almost wholly inactive against intracellular 
li. Other findings indicate that isoniazid is probably active only against actively multiply- 
illi. In contrast with the concept of a bactericidal action of isoniazid is the conclusion 
| by Barclay and coworkers? employing radioactive isoniazid, that the initial action 
lrug is bacteriostatic rather than bactericidal and may result by interference with the 
ion of an essential metabolite. Other studies on the action of isoniazid4, and a series of 
ves indicate that the introduction of a substitute for the pyridine ring or its reduction 
lts in a loss of antituberculous activity. Further in vivo and in vitro studies on the combin- 
f isoniazid and streptomycin 8-13 show that the synergistic effect of the 2 drugs occurs 
effective dosages and not when subeffective amounts are used, that the combination 
but does not entirely prevent the emergence of resistance to the other and _ that 
ertain conditions cross resistance may occur. It was again noted, however, that 
provement may continue in the face of some degree of resistance. 
extremely interesting and pertinent observation is that the presence of the ferric ion 
lkaline pH in the Dubos medium will inactivate isoniazid?!. This is an important factor 
lity of resistance studies. 
ery interesting clinical study on radioactive isoniazid? showed that after intramuscular 
n, the highest concentrations of drug were present in lung and skin and that the drug 
| freely into dense caseous lesions in both rem and lymph nodes, high concentrations 
sent 3 to 5 hours after injection. 
ier clinical information concerning the use of isoniazid is accumulating. Good results 
een reported in its use in tuberculous sinuses and fistulas®.18. Studies in the treatment 
iry and meningeal tuberculosis®.9.10 showed a definite favorable result in short-term 
indicated by a more rapid return of the cerebrospinal fluid glucose levels to normal 
iigher percentage of survivals. Strong arguments were presented by the Fitzsimons 
group against the need and advisability of intrathecal streptomycin. 
significant reports on the combined use of streptomycin and isoniazid have appeared. 
nd coworkers'® report on a series of patients treated for 8 months on a regimen of 150 
ig. of isoniazid daily combined with 2 gm. of streptomycin every third day compared 
roup of patients receiving streptomycin and PAS. Preliminary evaluation on the basis 
tomatic response, weight gain, roentgenographic clearing and cavity closure favored 
group. Cavitation persisted in 54% of the patients on streptomycin and PAS and in 
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37% of the group receiving streptomycin and isoniazid. Culture negativity was present in 86 


to 94% of the patients on either regimen 4 or more months. Although the hi 


converted sputum made resistance studies difficult, ther appeared to be a tre nd toward more 
id regimen than with 


150 mg. and 300 mg 


gh incidence of 


frequent and rapid development of resistance on the streptomycin-isoni 
streptomycin and PAS. No therapeutic difference was noted betweer 


of isoniazid 


The United States Public Health Service study mentioned 
to the fortieth week!7. During this period patients 


streptomycin-PAS regimen and 4 in both the isoniazid and streptomycin isoniazid groups. Spu 


| 
bove has now been carrie 


a 
1 of tuberculosis, 5 on the 


tum cultures were persistently positive in approximate ly 20% of the streptomycin-isoniazid group 


ind in ipproximately 30% of the patients in the other 2 groups Roentgen-ray improvement 


occurred in 78% of the streptomycin-isoniazid patients, 71% of the streptomycin-PAS group 
and in 70% of the isoniazid patients. Five per cent of the first group ind 7% of the 2 other 
groups showed roentgenographic deterioration. There was no significant difference in the 


bacteriological relapse rate 
lrugs in the treatment of tuber« ulosis is vet to be dete ined. The 


The optimum choice of « 
mends the use of strepto 


I 
Committee on rherapy of the American Trudeau Society! still recon 


mycin-PAS as_ the chemotherapeuti« regimen of choice in most patients with tuberculosi 


with streptomycin sensitive organisms. Tucker? has report | most promising results in th 
use of isoniazid and PAS for the treatment of streptomycin resistant ises. During the past 
6 months no new information has accumulated which would necessitate revising the conclusion 
reached in the main portion of this paper As stressed before, however, these conclusion 
ire purely tentative and within another 6 months may need considerable modification 
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PROTECTION FROM ROENTGEN RAYS 


By Russe. H. 
(From the Department of Radiology, The 
Baltimore, 


From the time of their discovery in 
1895, Roentgen rays have been util 
ized at a rapidly accelerated rate in 
the diagnosis of many diseases. Indeed, 
the application of Roentgen radiation 
that many 
health physicists have become con- 


as become so extensive 


cerned lest the benefits of Roentgen 
diagnostic procedures be largely coun- 
the 
they carry. In view of this, it may be 


terbalanced by hazards which 
wise for us to review the dangers of 
exposure to Roentgen radiation and to 
indicate the measures by which these 
dangers may be minimized. Such a re- 
view is perhaps particularly desirable 
at this time because of the increasing 
number of physicians, using Roentgen 
radiation in their daily practice, who 
have not had specialized training in 
the field of radiology. 

Early radiological workers did not 
the dangers of 
exposure, and few precau- 
taken to protect either 
themselves or their patients. Not in- 
frequently, radiologists placed their 
unprotected hands directly in the 
Roentgen beam, so that they could 


anticipate excessive 
radiation 


tions were 


(578 ) 


Morcan, M.D. 


Johns Hopkins University 


M ry] ind 


ind Hospital, 


ascertain that thei equipment was pe! 
the 
fluoroscopi: 


forming satisfactorily; if hand 


could be seen on the 
screen, the machine was known to bi 
Since 


such testing often took place several 


in good operating condition. 


times a day over a period of many 
vears, it is not surprising in view ol 
what we know today that many of the 
early radiologists developed serious 
damage to their hands. Indeed, many 
pioneers lost one or more fingers from 
carcinomatous changes induced by ex: 
to radiation**. 

the early 
radiologists did not manifest itself im- 


cessive exposure 


The damage suffered by 


mediately, but instead became appear 
ent only after a period of several years 
As a result, in a decade or two after 
the discovery of the Roentgen ray, tli 
incidence of radiation-induced chanzes 
in the hands of ‘radiologists increased 
at a rapid rate. It was at this time t/iat 
the dangers of excessive radiation °x 
posure were recognized and efforts to 
provide adequate protection from 
them were undertaken. 

The Roentgen changes induced in 
biological tissues are manifold?*? 
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In diagnostic radiology, however, four 
anatomical systems are likely to suffer 
most se riously trom excessive ri dik ition 
exposure: (a) the cutaneous tissues; 

b) the hemopoietic system; (c) 
the reproductive system; and (d) the 
osseous system (in children). 

The cutaneous system is likely to suf- 

r because the radiation used in diag- 
nostic radiology is attenuated rather 
rapidly as it passes through the ana- 
tomical structures under examination. 
Hence, the intensity of radiation is 
createst at the skin surface where the 
radiation enters the body close to the 
Roentgen tube. 

The hemopoietic system® is of con- 
cern because the cellular elements of 
this system are among the most sen- 
sitive of any tissue in the body to the 
destructive action of Roentgen radia- 
tion. Quantities of radiation which 
have little effect upon such tissues as 
the nervous system, have a markedly 
lestructive action upon the hemo- 
poietic system. 

The effects of excessive radiation ex- 

sure to the reproductive system 

quire consideration for two reasons. 
ke the hemopoietic system, its cellu- 
elements are quite sensitive to ion- 
ing radiation, and may be destroyed 
relatively small quantities of | it. 
rilization can occur, therefore, if 
quantity of radiation received by 
reproductive organs is sufficiently 
it. In addition, relatively small 
intities of radiation have been ob- 
ved to produce chromosome aberra- 
is which lead to mutations in the 
ceeding generations of the individ- 
who has been excessively irradi- 


19,20 


'sseous tissues, in general, are rela- 
ly insensitive to Roentgen radiation. 
vever, the growing portions of the 
s of infants and children may be 
red by even small quantities of ra- 
ition. The cellular elements of the 
taphyseal plates appear to be easily 


impaired or destroyed by ionizing ra- 
diation and hence should be irradiated 
us little as possible in diagnostic Roent- 
gen procedures. 

It must be emphasized that the cu- 
taneous, hemopoietic, reproductive 
and osseous systems are not the only 
tissues which suffer from excessive 
radiation exposure. However, because 
of the peculiar physical characteristics 
of the radiation used in diagnostic 
radiology and because of the particul: ir 
sensitivity of the he mopoietic and re- 
productive cells, these are the tissues 
for which special care must be exer- 
cised in the protection of patient and 
physician. 

a. SKIN. The changes which occur in 
the skin®'*-*!2° are always localized in 
nature; the quantity of radiation nec- 
essary to produce even a te mporary 
erythe ‘ma, if applied generally to the 
entire body, would produce, in a large 
percentage of individuals, death from 
depression of the bone marrow. The 
changes which occur in the skin, there- 
fore, are usually the result of a single 
large exposure to a localized area, such 
as the skin of the back in a gastroin- 
testinal examination, or of multiple 
small exposures to a localized region, 
as in the skin of the hands of the early 
radiological workers**. 

The changes which occur in the skin 
may be immediate or may be delayed 
for several years. The immediate 
changes consist of a typical radiation 
erythema, which occurs from a few 
days to a few weeks after the diag- 
nostic procedure has been conducted, 
depending on the size of the Roent- 
gen dose which has been administered. 
The minimum quantity of radiation re- 
quired to produce an erythema of the 
skin when radiation of diagnostic 
quality is employed is of the order of 
300 roentgens*®. 

In fluoroscopic practice, instruments 
which include proper filtration and 
which are operated at proper voltage 


eC! | 
ana | 
in 
| 
Wan 

ot 
th 
“IOUS 
rom 

I 
atiel 

} 

it 
C% d 
that 
\ 
rts to | 
trom 
eC 


DSO PROGRESS OF 


and tube current deliver approximately 
6 roentgens per minute to the skin of 
the patient under examination. 
ever, Sonnenblick et al.*° in a 
found many 
frequent use in 


How 
recent 
survey, fluoroscopes in 
physicians’ offices 
which have outputs of 90 to 100 roent 
minute. It evident 
from this that although a fluoroscope 
which has a low 


not likely to be 


mediate 


gens per is quite 
roentgen output is 
\ a hazard as far as im- 
cutaneous reaction is concern- 
ed, fluoroscopes with outputs as high 
as 100 roentgens per minute constitute 
a very serious hazard. In later para- 
shall review the require- 
ments tor sate fluoroscopic operations 
which, if 


graphs, we 


confined to 
will avoid the 
reaction. 


exposures are 
three to five minutes 


hazards of cutaneous 


When the 


posure ot 


skin is given a single ex- 
300 roentgens and an eryth- 
ema subsequently appears, the changes 
will be temporary in nature, and 
usually the erythema will completely 
disappear in a period of a few weeks. 
No delayed reaction may be expected 
undet However, 
if the patient is fluoroscoped many 
times over a period of years so that the 
total quantity of delivered 
to a particular area amounts, perhaps, 
to several thousand very 
serious manifestations will appear. The 


these circumstances. 


radiation 
roentgens, 


who ex- 
posed his hands to only two or three 
roentgens per day, experienced no 
erythema or other immediate reaction. 
However, in a period of 5 to 10 years 
after a total of several thousand roent- 
gens had been delivered, catastrophic 
changes to which we have referred 
began to appear 

Hyperkeratosis and telangiectasis 
may be expected to develop first. If 
the exposure continues, 


early radiologist, for example 


the cutaneous 
tissues break down and squamous car- 
cinoma develops at intervals over the 
skin surface. It is difficult to say how 
much radiation is required to produce 
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these long-term changes. Experience 


from radiation therapy, however, in 


dicates that the total quantity prob 


ably must exceed 5,000 roentgens™:*', 
There is, however, considerable indi- 
vidual variation, and doubtless there 


are on record individuals who develop 
ed long-term changes of the skin with 
smaller quantities of radiant 
It is evident that 


amined many times with a fluoroscope 


energy 
patient may be ex 


minute 
without the possibility of skin damage 
other 
equally apparent that improperly con 


operating at 6 roentgens pel 


occurring. On the hand, it is 


trolled fluoroscop. s of the type found 
by Sonnenblick et al.*° 
atter a 


may induce 


serious damage relatively few 
examinations. 

In this discussion of cutaneous dam 
age from excessive radiation exposure 
to the damag: 
patient. The rea 
son for this is that it is the patient who 
bears the full impact of the direct ra 


diation generated by the 


we have referred only 


which occurs to the 


Roentgen 
tube. The fluoroscopist seldom intro 
duces his hands or other structures into 
the direct Roentgen and then 
only in that portion of the beam as it 
emerges from the patient. Even so, the 

physician should be extremely carefu 

of the placement of his hands within n 
the direct Roentgen beam, particularly 
it he 


If 3 roentgens per dav are received by 


beam, 


does a great deal of fluoroscoy 
a fluoroscopist’s hi nds, in ten years th 
quantity of 

hands have been exposed will exceed 
10,000 roentgens. The 
irreversible 
the hands within a 
after will be real. 
safe fluoroscope will deliver a 


radiation to which the 
possibility vf 
changes occurring wit! 

time ther 
Since even a 


short 
very 
dose if 
minute in the unat 
evident t)iat 
never be uncer- 


wearing of leaced 


6 roentgens per 
tenuated state, it is quite 
fluoroscopy should 
taken without the 
gloves by which the radiation dos: ge 
is sharply attenuated. Fortunately, cur- 
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rently available gloves reduce the ra- 
diation dosage by a factor of some 
150 times 

The eftect of 
radiation on the hemopoietic system, 


b. HEMOPOIETIC SYSTEM. 


like that on the cutaneous system, may 
be either immediate or delayed*!*.! 
fhe immediate reaction is one of leu- 
kopenia and depression of the bone 
marrow. If these changes occur, and if 
the radiation is continued or prolong- 
ed ovel period of time, the depres- 
sion of the bone marrow may become 
\lso, experiments in mice 


indicate that when radiation is given 


permanent, 


to major portions of the hemopoietic 
system in sufficient quantities, leuke- 
mia will develop. have been 
some studies which appear to indicate 
that leukemia is more prevalent among 
radiologists and other physicians who 
use Roentgen radiation than in the 
general population. Although this re- 
lationship is difficult to prove from the 
statistical evidence at hand, 


There 


it seems 
fairly clear that excessive radiation of 
long-standing duration can produce 
ilignant changes in the blood-form- 
tissues. 
Damage to the hemopoietic system 
much more likely to occur in phy- 
iclans who use fluoroscopy than in 
he patients who are fluoroscoped. The 
ison for this is quite simple*’. Pa- 
nts undergoing fluoroscopy receive 
liation which is concentrated in rel- 
tively small regions of their bodies by 
e limiting shutters in front of the 
ventgen tube. The quantity of radia- 
nm received by the hemopoietic sys- 
m, distributed widely throughout the 
therefore, not likely to be 
it. On the other hand, the fluor- 
opist is exposed generally over his 
tire body by radiation which is scat- 
d in all directions by the patients 
Although the in- 
sity of this radiation is quite small, 
fluoroscopist who has a busy prac- 
is likely to receive considerable 


ly, is, 


ler examination. 


quantities of radiation over a period of 
time. Indeed, the summation of the 
radiation from many patients distrib- 
uted widely over the physician's body 
is likely to cause serious trouble to the 
hemopoie tic system unless adequate 
protective measures are followed. 

It should perhaps be emphasized to 
the reader who is not familiar with 
the distribution of the radiation about 
a fluoroscope that the radiation to 
which the fluoroscopist is subjected 
not the radiation emanating directly 
from the Roentgen tube, but instead 
is radiation scattered by the patient 
under examination. This radiation is 
dispersed in all directions, and hence 
is widely distributed. Compared to the 
dosage of the direct Roentgen beam as 
it falls on the patient, the intensity 
of this scattered radiation is not great. 
If the size of the irradiated field is 
small (8 x 10 inches), the dosage oc- 
curring to the side of the fluoroscope 
need not exceed 2 roentgens per hour 
and lower dosage rates may be main- 
tained at other positions. However, it 
is evident that a few hours of fluor- 
oscopy each week will soon deliver 
sizeable Roentgen doses to the physi- 
cian if protective devices are not em- 
ployed. Furthermore, the quantity of 
the scattered radiation rises very rap- 
idly when the size of the irradiated 
field is increased: that is, the quantity 
of scattered radiation increases mark- 
edly as the shutters of the fluoro- 
scope are opened to include larger and 
larger portions of the body for exam- 
ination**. 

It appears that an exposure of more 
than a few roentgens per week is likely 
to cause depression of the bone mar- 
row of an individual if the radiation 
is delivered over the entire body*. Since 
the radiation received by the fluor- 
oscopist is directed widely over his body 
and since the dosage ‘from even a 
properly operating fluoroscope may 
amount to several roentgens per hour 
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ot fluoroscopy, it is clear that hemo- 
poietic damage may readily occur if 
the radiation dosage is not reduced 
by suitable protective measures. Such 
measures include the wearing of lead- 
ed aprons and gloves. Also, since scat 
tered radiation 
reduced by 


may be significantly 
the maintenance of the 
fiuoroscope’s shutters at a small aper- 
ture, the fluoroscopist should confine 
his field of examination to the smallest 
possible size Finally, the factors which 
tend to reduce radiation exposure in 
the patient (proper filtration and 
proper operating kilovoltage and milli 
amperage ) also reduce the quantity of 
scattered radiation to which the fluor- 
oscopist is exposed; the factors which 
lead to low radiation exposure of the 
patient are, therefore, important to the 
Huoroscopist as well. 

Because of the relative sensitivity of 
the hemopoietic system to damage 
trom exposure to excessive radiation, 
the maximum permissible exposure of 
the total body of an individual during 
any given week should not exceed 0.3 
roentgens (300 milliroentgens )**. This 
value has been derived only after con- 
siderable discussion by many authori- 
tative Unfortunately, the 
figure is not based upon direct experi- 
mental evidence, 


groups*". 


since such evidence 
cannot be practicably determined for 
human However, the figure 
does represent the thinking of a large 
number of people who have had a 
great deal of experience within the 
field of radiation. 

C. REPRODUCTIVI 


beings. 


There has 
been considerable speculation in the 
past two decades concerning the effect 
which 


SYSTEM. 


Roentgen radiation may have 
on future generations of man through 
mutations induced by either acute or 
chronic irradiation. Muller'® has shown 
that the natural rate of appearance of 
new mutations in the fruitfly could be 
increased with irradiation with Roent- 
gen-rays. Although the quantity of ra- 
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such 
changes in man is not known, it ap- 


diation required — to produce 
parently amounts to several hundred 
Heston!! 


bred trom five to 


Lorenz and 
have tound that mice« 


roentgens, since 
six generations while continuously ex- 
posed 24 hours a day to 1.1 roentgen 
and 0.11 roentgen of gamma radiation 
chromosomes 


showed no damage. to 


as evidenced by normal litter size and 
apparently normal life span. Also, Der- 
inger and his colleagues* exposed mice 
Roentgen 


chronically to accumulated 


doses of 770 roentgens for females and 
1100 roentgens for males; no evidence 
of the production of visible genetic 
changes was obtained in the immediate 
offspring of the mice so_ irradiated. 
Geneticists are quik k to point out, how- 
ever, that since Roentgen-induced mu 
tations are usually recessive, they may 
not be evident for several generations. 

The changes which are induced in 
the 
Roentgen radiation 
breakage 


These changes apparently are the re 


chromosomes of germ cells by 


include chromo 


some and translocation. 
sult of the direct action of the ioniza 
tion within the nucleus following the 
absorption of the radiant energy". 


When the 


Roentgen radiation is 


genetic significance of 
evaluated, _ it 
that all 


isms exhibit spontaneous gene muta 


must be remembered organ 


tion rates which are quite unrelated 


Thes 


spontaneous mutations are identical i 


to exposure to Roentgen rays 


every way to mutations induced by ra 
diation. Therefore, the genetic effect 
of radiation is simply to increase th 
number of mutations. In man, spontan 
eous mutations which are due to caus« 
other than radiation occur at a rat 
of about one in 100,000 genes per get 
eration®. Interestingly, this rate is n 
different for other 
and hence it is believed that in lon: 


much organism 


lived organisms such as man, the ge! 
material is somewhat more stable p« 
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unit of time than in short-lived organ- 
isms. 

Although reliable data have been 
collected concerning the effect of 
Roentgen radiation on the mutation 
rates of a large number of organisms, 
such studies have not been possible 
in man because of obvious experi- 
mental difficulties. It has, therefore, 
been necessary to resort to extri ipol: i- 
tion of animal data in order to arrive 
at an estimate of the increase in muta- 
tion rate that will be produced by ra- 
diation in the human. Evans®, in a com- 
prehensive study of the subject, pre- 
sents information which makes it ap- 
pear that no detectable increase in 
the mutation rate of man is likely to 
occur, even atter many generations, 
if a small fraction of the population 
receives daily radiation dosages of 0.1 
roentgen throughout life. Indeed, in 
the population as a whole, it appears 
that the mutation rate be e xpecte 

mly to double the spontaneous muta- 
tion rate if 140 roentgens are delivered 
to everyone during the fecund period. 
Many geneticists feel that no signifi- 

nt eugenic harm would be done if 
not more than double the spontaneous 
iutation rate were to occur. There is, 
owever, a recent tendency of some 
eneticists to become somewhat more 
nservative because, perhaps, of the 
ct that all of the calculations that 
ve been made for man constitute 
trapolated values from data on ani- 
ls. Hence, the belief is growing that 

e total accumulated dose to the re- 

ductive organs of an individual dur- 

his reproductive life should not 
eed 50 roentgens®. 
With the application of suitable pro- 
tive measures, both to the patie nt 
| to the physician who uses Roent- 
| radiation in his practice, a dosage 
the gonads of less than 50 roentgens 
ld not be difficult to maintain. For- 
iately, the reproductive organs of 
ing individuals are not located 


anatomical regions that are likely to 
be the site of pathological change. 
Hence, the reproductive organs are sel- 
dom irradiated directly in diagnostic 
procedures of persons less than 40 
years of age. 

Of course, irradiation of other struc- 
tures such as the chest will be accom- 
panied by some irradiation of the re- 
productive organs through scattering. 
The quantity of this scattering, how- 
ever, is relatively small, and may be 
expected to amount to less than 1% 
at a distance of one foot from the site 
of the primary irradiation. The quan- 
tity of scattered radiation will fall con- 
siderably below this value, if the size 
of the irradiated area is small. 

As has been pointed out previously, 
the Roentgen dosage of the direct 
radiation falling upon a patient during 
fluoroscopy, when adequate protective 
techniques are employed, need not ex- 
ceed approxim: ately 6 roentgens per 
minute. Also, in the case of radiog- 
raphy, the radiation exposure deliv- 
ered during various diagnostic pro- 
cedures ranges from 0.05 roentgens 
for conventional roentgenograms of the 
chest to 5 roentgens for films of the 
lateral lumbar spine'’. Photofluoro- 
grams of the chest impose an exposure 
of approximate ‘ly 1 roentgen. It is quite 
evident from these values that con- 
siderable fluoroscopy and roentgenog- 
raphy of structures remote from the 
reproductive organs can be carried 
out on patients without creating hered- 
itary difficulties in future generations. 
It must be emphasized, however, that 
although satisfactorily controlled fluor- 
oscopes and radiographic machines ap- 
pear to be quite safe, even minor 
irregularities in the design and opera- 
tion of such « equipment may lead to 
serious difficulty. It is, therefore, ex- 
tremely desirable that fluoroscopic 
and radiographic equipment be oper- 
ated with as many safeguards as pos- 
sible and with the application of just 
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as little radiation to the patient as is 
possible. 


d. OSSEOUS 


SYSTEM. QOsseous tissues 


are relatively insensitive to Roentgen 
radiation. Hence, it is only in children 
where the growing ends of the bones 
may be damaged that concern need be 
expressed for excessive radiation ex- 
posure. Barr and his colleagues! have 
found that a few roentgens 


delivered to the epiphyses of albino 


hundred 


rats cause considerable retardation of 
bone growth. Single doses were some- 


what more effective than divided 
doses. 

It is clear that in infants and chil- 
dren, fluoroscopy and_ radiography 


should be used sparingly and then only 
fluoroscopes of low Roentgen output 
should be employed. Although recov- 
ery of 
radiation, 


atter ir- 
fluoroscopies of 


osseous tissue 
repeated 

minutes in children will 
bring the accumulated dose to hazard- 
levels. 


occurs 


several soon 


ous Although human data are 
not available, it is apparent from the 
work of Barr group that a 
cumulative radiation dosage of -more 


and _ his 


than 100 roentgens should be avoided 
in children if at all possible. 

From the evidence cited in the fore- 
going paragraphs, it is amply clear that 
the exposure of one’s patients and of 
oneself to Roentgen radiation should 
not be taken lightly. It should also be 
clear, however, that the danger of in- 
jury is not great if caution and com- 
mon sense are employed in the per- 
formance of diagnostic Roentgen pro- 
cedures. 

As a basic rule, the physician should 
remember that Roentgen equipment 
should always be operated under con- 
ditions such that the lowest possible 
quantity of radiation 


consistent with 
adequate anatomical! visualization is de- 
livered to the patient. For fluoroscopic 
equipment this requires the meticulous 
observation of the following standards: 
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(a) The inclusion of 3 mm. of 
aluminum filtration in the inci- 
dent Roentgen beam; 

(b) The restriction of the size of 
the field of irradiation to less 
than 8 by 10 inches; 

(c) The maintenance of the tube- 


to-patient distance at a value of 
1S inches: 
(d) The restriction of the exposure 


not less than 


time of any given patient to less 
than 5 minutes; and 
(e) The restriction of the Kioentgen 
tube current to 5 ma or less. 
With the observation of these stand- 
ards, approximately 6 roentgens per 
the skin 
ol patients for Roentgen tube poten- 
tials of 85 kvp or less. 
In addition to the protective meas- 
just listed, leaded and 
gloves must be worn by the physician 


minute will be delivered to 


ures apron 
it his own exposure is to be reduced 
to a minimum. Leaded aprons of the 
type generally available today have 
a lead equivalent of 0.4 mm. and at 
tenuate 80 kilovolt approx- 
imately 125 times. Leaded gloves are 
available in several equivalents; those 
having an equivalent of 0.5 mm. atten- 
uate 80 kilovolt radiation approxi- 
mately 150 times. With aprons 
and gloves, several hours of fluoroscopy 
are permissible each week without 
great risk. 

In regard to the filtration of the 
Roentgen beam, Morgan'® has shown 


radiation 


such 


that the radiation exposure to the pa- 
tient may a factor of 
several times by the inclusion of 3 mm. 
of aluminum between the Roentgen 
tube and patient. Such filtration re- 
moves essentially all of the soft, use 
less components of the radiation and 
hence reduces the radiation exposure 
to the patient without noticeably re- 
ducing the brightness of the fluoro- 
scopic screen. 

The size of the field of irradiation 
has a profound effect upon the radia- 


be reduc ed by 


on 
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tion exposure of both the patient and 
the fluoroscopist**. The effect upon the 
patient is quite obvious. Many physi- 
cians frequently overlook the fact that 
large fields of examination are likely 
to increase the dosage to which they 
are exposed very markedly. The 
quantity of radiation scattered from 
the patient to the physician varies pro- 
portionately to the area of the irradi- 
ited field. Hence, a fluoroscope whose 
shutters are opened so that the field 
under examination is approximately ll 
by 14 inches will result in almost five 
times the exposure to the fluoroscopist 
as that of a fluoroscope whose shutters 
ire restricted to a 5 by 7 inch field. 
Since the hazards of large-field fluoros- 
copy are not likely to be appreciated 
by many physicians until serious 
lamage to themselves occurs, it is the 
opinion of many workers'® that fluoro- 
copic equipment should be manufac- 
tured so that field sizes in excess of 
by 10 inches cannot be obtained. 
There has been a practice among 
ome physicians to increase the milli- 
mperage of the fluoroscopic equip- 
ment to values considerably in excess 
5 milli: a res. This is usually done 
increase the brightness of the fluoro- 
opic screen and to reduce the need 
r lengthy periods of dark adapta- 
m*". Such a practice, however, can- 
ot be too strongly condemned. Since 
radiation dosage to the patient 
ries proportionately to the milli- 
iperage, the possibility of severe ra- 
iation reaction of the skin, hemo- 
ietic and reproductive tissues is 
ely to occur sooner or later to some 
tient whose susceptibility to radia- 
n is greater than usual. For similar 


reasons, the use of long exposure times 
during fluoroscopy is also to be avoid- 
ed. It is, therefore, strongly recom- 
mended that fluoroscopic equipment 
always inclide an interval timer which 
will limit the exposure to any given 
patient to a value of 5 minutes or less. 

In these discussions, the emphasis 
has been on the hazards of fluoroscopy. 
Serious dangers also may occur in 
radiography ‘by repeated examination 
of a particular structure. Radiation dos- 
age to the patient may be minimized, 
however, by the observance of many 
of the standards recommended for 
fluoroscopy. The use of 3 mm. of 
aluminum filtration in the Roentgen 
beam, the adoption of a long tube- 
film distance (36 inches or more) and 
the restriction of the irradiated field 
to the smallest possible size will serve 
to reduce the exposure to which the 
patient is subjected. 

Protection of professional and tech- 
nical personnel in radiographic instal- 
lations requires the installation of bar- 
riers between equipment and _ person- 
nel locations sufficient to reduce the 
radiation dosage levels to less than 
0.3 roentgen per week. Convenient 
data, which require no tedious math- 
ematical calculations, are now avail- 
able by which barrier requirements 
for a wide range of diagnostic installa- 
tions may be easily determined". If 
these data are followed in the design 
of Roentgen installations and if the 
easily applied fluoroscopic recommen- 
dations made in preceding paragraphs 
are employed, the problems of radia- 
ation protection in diagnostic radi- 
ology will be greatly minimized. 
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RECENT ADVANCES IN CLINICAL PATHOLOGY. 
Edited by S. C. Dyke, D.M. (Oxon), 
F.R.C.P., (London), Pathologist, The Royal 
Hospital, Wolverhampton. 2nd ed. Pp. 575; 
63 ills. New York: The Blakiston Co., 1951. 


Price $6.00. 


fue second edition of this work has kept 
pace with the rapid progress in clinical path- 
ology. The major sections encompass most of 
the important advances in Bacteriology, Bio- 
hemistry, Hematology, and Histology. In 
iddition, there is a special section devoted to 
Laboratory Design and Equipment. The edi- 
tor and the 32 contributors are all highly 
jualified workers in their respective fields. 
fogether they have produced an authorita- 
tive manual which will be valuable to clini- 
ians and clinical pathologists alike. CC. Z. 


BCG Vaccination, Studies by the WHO 
luberculosis Research Office, Copenhagen. 
By Lypra B. Epwarps, M.D., Chief of Field 
Studies and Carrot E. M.D., 
Ph.D., Director, with the assistance of 
KNut Macnus, cand. act., Assistant Stat- 
istician. Pp. 307; 53 ills. Geneva: World 
Health Organization, 1953. Price, $3.00. 
lis monograph, the latest in the World 

Health Organization series, sets forth the re- 
Its of studies on BCG vaccination conducted 
der the direction of the World Health Or- 
nization Tuberculosis Research Office. The 
estigations were undertaken as part of the 
ternational Tuberculosis Campaign spon- 
red by various international health agencies. 

studies were designed to elucidate var- 

problems that arose in the course of 
scale BCG vaccination campaigns car- 
out in many war-disrupted countries. 
re than 40,000 school children in. four 
ntries constituted the study population 
which 27 separate studies were conducted. 
luded are studies of tuberculin testing, 
th preparatory to and after BCG vaccina- 
techniques of vaccination and the prep- 
m and handling of the vaccine. 
here are interesting findings in every 
iter of the report. For the general reader, 
ps the most interesting will be those 
ng to do with tuberculin sensitivity. The 
rs stress in their general summary that 
culin sensitivity is quantitative and can- 
be thought of in qualitative terms, as 


something the body does or does not possesss. 
By quantitative measurement qualitative dif- 
ferences may be revealed, however. Strong 
evidence is presented to support the view 
that there are at least two different kinds of 
accidentally acquired sensitivity to tuberculin. 
One kind, found everywhere, is manifested 
by a strong reaction to a weak dose. This 
high-grade sensitivity is undoubtedly caused 
by infection with virulent tubercle bacilli. 
The other kind, not found everywhere, is 
reflected in smaller reactions to the same weak 
dose, and is generally designated as “non- 
specific.” This type of response is apparently 
unrelated to tuberculous infection, though the 
cause is still unknown. 

In addition to the text and tables in the 
main body of the report there is an appendix 
giving complete quantitative data for all of 
the tests and examinations carried out. The 
monograph is a source book for anyone in- 
terested in BCG. 

In this reviewer's opinion the monograph 
could be used by anyone as a guide in d 
signing, performing and reporting experiments 
on human beings. D. O. 


e- 


PHANTOME UND DoppELGANGER. By PROF. 
Dr. Max Myrxorey, Munich. Pp. 72. 
Munich: J. F. Lehmanns Verlag, 1953. 
Price, DM 6.00. 

\ noteworthy presentation of the subject 
of phantom limbs and other portions of the 
human body, in which the author leads step 
by step from the sphere of anecdotes and cur- 
iosities to the threshold of the highest prob- 
lems of humanity. Really it forms the ground- 
work for a “psychological anthropology.” Man 
is a phantom-forming type of life (and ap- 
parently the only one). Starting from the 
demonstration that phantom limbs arise from, 
as it were, the frustrated or compensated-for 
regenerative capacity of certain lower forms, 
such as kinds of worms, of forming new indi- 
viduals when divided, or of the salamander of 
regenerating amputated limbs; man has the 
capacity, in cases of completely amputated 
limbs, high up, of feeling that such limbs 
are still attached to the body; in fact he 
may dispense with prosthetic appliances, feel- 
ing that they are in the way. The author 
regards this capacity as “metaneurologic”, and 
man has the privilege of possessing it. In 
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certain cases it may serve as of psychothera- 

peutic value. It may be combatted 
d by the process of autotomy or 
imputation manifested in 
for of getting rid of an injured claw 
that subsequently regenerates. This in man 
and the higher animals is represented by the 


or (in 


as crabs, 


instance 


line of demarcation that follows severe in- 
juries limbs. In time, the distal parts of 
the phantom may become as if “telescoped” 
into the proximal parts, Here the phantom 


resembles the actual condition in cases of 
phocomelia 

There are cases in which the subjects of 
hemiplegia or of certain spinal cord injuries 
feel as if the defective side of the body wer« 
still intact and functioning. Such cases may 
be ascribed to the so-called “twin-reflex”, in 
which the subject feels the regenerative power! 
of the part that may have become a twin if 
the ov whence the individual originated 
had divided longitudinally in the early stages 
f its existence. In some cases the imaginary 
“twin’ y amount to a veritable “double”. 
This v occur, for instance, in the epilepsies 


exogenous and the endogenous 


psvcl s:; also in cases of severe mental con- 
flict s in the case of Goethe as recorded in 
| utobiography 

The author takes a philosophi: al view of 
these phenomena, citing philosophers and 
literary men, and believes that the occur- 
rences are manifestations of the relative prim- 
itiveness of the human soma, as manifested, 
for instance, in the structure of the human 
hand. Because of it man has become the tool- 
using and tool-devising animal, and it lies 
it the root of his spiritual and religious aspir- 
tions. In fact the author might have said. 
‘It leaves him only a little lower than the 
ls M. M. 
TEXTBOOK OF CLINICAL PATHOLOGY. Edited 

by Sewarp E. Mm.er, M.D., Med. Dir., 


U.S.P.H.S., Chief Division of Occupational 


Health. 4th ed Pp. 1060; 245 ills., 33 in 
color. Baltimore: Williams & Wilkins Co., 
1952 Price, $9.00. 

[HE previous editions of this textbook 


were edited by the late Dr. Roy R. Kracke 
und Dr. Francis P. Parker. Under the editor- 
ship of Dr. Miller, the fourth edition has been 


extensively revised. Emphasis is placed on 
basic scientific facts, interpretation, and eval- 
uati of |] iboratory diagnostic procedures 
Detailed descriptions of technical methods 
which are urried out by skilled laboratory 


is are omitted, while those usually 
performed by medical students, interns and 


AND NOTICES 


other medical personne ire portrays d ste p by 


step. 

The sections ar nerally well written 
The newer terminology in hematology has 
been adopted and is used throughout. The 


authors are to be congratulated for discourag 
the ot red blood cell 
counts. The chapter dealing with the diagno 
of rickettsial out 
standing in its cleat presentation of difficult 
subject matter. 


ing routine 


prac tice 


sis virus and diseases is 


As a textbook of clinical pathology, th 
present edition meets most of the needs of 
medical students, interns, and _ practising 
physicians 
PRoGREsS IN Mepicine. By Ray 

MOND Datey, M.A., M.D. (Camb and 

Henry G. Miter, M.D. (Durh 2nd ed 

Pp. 426; 43 ills. London: J. & A. Chur hill 

Ltd., 1952. (1 S Agent, de Grafl 

Inc., New York Price, $6.50 

THE second edition of this work att mpts 
to summarize the medical advances which 
were made during the three vears which 
elapsed after the first report of this series 


Thirteen contributors deal with an equal num 


ber of diverse fields, ranging in scope from 
industrial to psychosor atic medicine. While 
there is much of interest in each section, 
the volume is not likely to find extensive 
use in this country since much more com 
prehensive reviews are a\ iilable here on a 
yearly basis 
ANALGESIA AND ANESTHESIA IN OBSTETRICS 
By J. P. Greenumr, M.D., Professor of 


Gynecology, Cook County Graduate School 


of Medicine. A Monograph in American 
Lectures in Gynecology and Obstetrics 
Pp. 83; 11 ills. Springfield, Ill.: Charles ¢ 
Thomas, 1952. Price, $2.75 


Dr. GrREENHILL, in this monograph, briefly 
discusses agents used 
inhalation intravenous 
anesthesia, and regional anesthesia. The 
of the Grantly Dick Reed’s Te hnique and 


hypnosis are also mentioned 


for obstetrical analgesia 
anestheti igents 


oral and rectal 
hi 


sections on regional anesthesia, with the ex 


The section on hypode rmic, 
agents is very well done, as well as 
ception of spinal anesthesia 

Dr. Greenhill’s presentation of the sectior 
on inhalation agents is too brief and contain 
very little real information. The space coul 
have useful purpose if th 


author had described the technique of admin 


served a more 


nous 


ana 


ecta 


hi 


ex 


ctior 


tain 
oul 


th 


BOOK REVIEWS AND NOTICES 


istering one or two inhalation agents as re- 
juired by the patient and obstetrician de- 
pending upon the course of labor and type 
ot deliv ry 

Spinal anesthesia, if administered properly 

a very satisfactory type of anesthesia. It 
has proven to be one of the best types of 
iesthesia for cesarean sections if used by 
trained physicians. I agree with Dr. Green- 
hill that spinal anesthesia is most dangerous 
mly if used by inexperienced physicians. 


&. 


An ATLAS OF THE COMMONER SKIN Dis- 
rAses, With 147 Plates Produced By Direct 
Colour Photography From the Living Sub- 
ject. By Henry C. G. Semon, M.A., D.M. 
Oxon., F.R.C.P. Lonpon, Consulting Physi- 
cian for Diseases of the Skin and Former 
Lecturer to Postgraduates, Royal Northern 


Hospital ith ed. Pp. 371; 147 ills. Balti- 
more: Williams & Wilkins Co., 1953. Price, 
$13.50 

[ne fourth edition of this book, which 


st appeared in 1934, is a collection of 147 

ites in natural of the dermatoses 

t frequently seen in the routine outpa- 

nt practice. There are also abbreviated 

tables of differential diagnosis, 

pertinent treatment suggestions. In ad- 

nm to the processes, there 

material on of the diseases more 

ely encountered. An adequate index com- 

etes the volume. Since most of the pictures 

w objective diagnosis by an experienced 

iatologist, it is understandable why this 

rk has gone through four editions. But 

not perfect, inasmuch as some of the 

r plates could be greatly improved (for 

iple, Plate XXII, page 67). Colloquial 

essions (for example, mollusca) and the 

of illustrations of Negro patients are 

expected in an English book. The 

ibetical presentation of the subjects con- 

lack of continuity. The 

rapy of syphilis is a little out-of-date. In 

of these shortcomings, the Atlas “may 

ised as a refresher on everyday clinical 
itology for the intérested reader. H. B. 


riptions, 


commoner 
some 


he 


re d causes a 


IPLES AND TECHNIQUE OF EXODONTIA. 
FRANK WENDELL Rowunps, A.B., D.D.S., 
D. (Hon.), Late Dental Surgeon to 
rooks Hospital, Courtesy Staff, Phillips 
use, Massachusetts General Hospital, and 
IARLES Exper Rovunps, A.B., D.DS., 
M. D., Assistant Dental Surgeon, Mas- 
husetts General Hospital, Visiting In- 


structor in Oral Surgery, Tufts Dental 

School. Pp. 407; 365 ills. St. Louis: C. V. 

Mosby Co., 1953. Price, $10.00. 

Tue book is of convenient size for ready 
reference by both dental students and gen- 
eral practitioners of dentistry. It is well il- 
lustrated and covers, in detail, the various 
problems which the exodontist, either as a 
specialist or as a general practitioner, usually 
encounters. 

Much of the technique advised in tooth 
extraction and the instrumentarium recom- 
mended follows closely the monumental work 
on “Exodontia”, advocated by the late George 
B. Winter (Exodontia: Extraction of Teeth, 
George B. Winter, St. Louis, American Book 
Co., 1913; Principles of Exodontia as Applied 
to the Impacted Mandibular Third Molar, 
George B. Winter, St. Louis, American Book 
Co., 1926). This is to be expected as Dr. 
Frank Rounds was both a alice’ and close 
friend of Doctor Winter. 

There are 28 chapters in the book, each 
containing definite principles to be followed 
in the successful, non-traumatizing technique 
of tooth extraction. Considerable credit 
should be given the authors in presenting a 
definite refinement of tooth extraction tech- 
nique which can easily be followed and put 
into practice. The book is highly recom- 
mended for use as a reference and guide to 
those interested in this branch of dentistry. 


Tue PuysIciAN In ATOMIC DEFENSE. ATOMIC 
PRINCIPLES, BroLocic REACTION AND OR- 
GANIZATION For MeEpicAt DEFENSE. By 
THap P. Sears, M.D., F.A.C.P., Univer- 
sity of Colorado School of Medicine. Pp. 
308; 53 figs. Chicago: Year Book Pub- 
lishers, Inc., 1953. Price, $6.00. 

Tuts book was written with a deep con- 
viction that communities should be prepared 
for atomic warfare and a determination to 
arouse civilians and the medical profession 
from their unrealistic complacency. Easy 
to read and logical in arrangement, it covers 
the essentials of the structure and physics 
of the atom in relation to radioactivity and its 
applications, the use of isotopes, and the mech- 
anism and hazards of:the atomic bomb. Also 
the clinical, biologic, pathologic and_ther- 
apeutic aspects of atomic warfare with the 
organization and methods for medical and 
civil departments for atomic defense. Further- 
more, since the atomic age is here with an 
increasing use of atomic energy for industrial 
purposes, the symptoms, pathology, preven- 
tion, and treatment of radioactive effects are 
concisely presented because of their imme- 
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to 


particular reference to industrial physicians 


diate interest the medical profession with 


and radiologists | K 

THE 1952 Year Book or Nevurowocy, Psy 
CHIATRY AND NEuROSURGERY. Neurology 
edited By RoLanp P. Mackay, M.D., Pro 
fessor of Neurology, University of Illinois 


Psychiatry, edited by NoLan D. C. Lewss, 


M.D., Professor of Psychiatry, Columbia 
University; Neurosurgery, edited by Per 
cIVAL BatLey, M.D., Professor of Neurology 
and Neurological Surgery, University of 


Illinois Pp. 603; 121 
Book Publishers, 1953. 


THIs book 


ills 


Price 


Chicago 
$6.00 


Year 


yeal maintains the high stand 

ards of previous editions. It is divided into 

three sections as the title indicates Che type 

is easy to read and the illustrations are ex 
cellent 

The editors are eminently qualified to dé 

cide which contributions merit a place in 


irticles must 
be omitted in a book of this type because of 
the factor 

Perhaps this objection could he overcome 
by a thorough bibliography at the end of each 
section thus make the book a 
\ iluable reference 


their sections but some excellent 


space 


and more 


SOUTCE 


This annual year book needs no praise. It 

s proven to be valuable throughout the 

years and is regularly read by those inter 

its specialities. It should prove pal 

\ helpful and stimulating to residents 

these specialtic s and to the general prac 

M. S 

METABOLISM, HORMONES AND 

Edited by H. Cou 

ills. New Brunswick: Rutgers 
Press, 1952. Price, $1.50 

s ll volume contains six informal 

t sented at the Eighth Annual Con- 

r Protein Metabolism held at 

I g ersity in 1952. The subjects 

1) Effect of protein and 

rt tu diet o the endocrine 

L. T. Samuels): 2 Relationships 

thyroid and protein metabolism 

H. Leathem 3) Some aspects of the 

t l tion of the androgens 

K aki 4) Relationship be- 

renal cortex and protein metab- 

L. Engel); 5) Effects of growth 

tabolism trogen (by J. A 


AND NOTICES 

Chese presentations will be of interest « 
pecially to those activels engaged in the re 
spective fie lds ( rs 


INTERPERSONAL THeory OF PSYCHIATRY 
By Harry Strack M.D Pp 
393. New York: W. W. Norton & Co 
1953. Price, $5.00 
luis is a collection of hitherto unpublish 


ed lectures on conce pt of psy¢ hiatry given by 


the recently deceased and highly re spected 
Harry Stack Sullivar it Washington 
School of Psychiatry They follow. chron 
ologically through the irious developmental 
stages of emotional growth describing in the 
author's colorful language, his inferences of 
human emotional interaction between — the 
child and those with vhom he COM Im con 
tact Chapters are devoted to serious mental 
disorders, to dream ind myth ind to 
“psychiatry of peopl The author’s vocab 
ulary differs somewhat from the Freudian 
school but — the evaluation of events of 
growth in the produ tion of the eventual per 
sonality which emerges is essentially the same 


It is a detailed prese ntation but readable and 


tied in with many observations on the effect 
of social values on per mality formation 
QO. 
ORAL SurGery. By Kurt H. THooma, D.M.D 
F.D.S.R.C.S., (Eng. ), F.D.S.R.C.S., (Edin 
Professor of Oral Surgery, Emeritus, and 
Brackett Professor of Oral Pathology, Emer 
itus, Harvard University. 2nd ed. Two vol 
umes. Pp. 1688; 1798 ills., including 121 ir 
color. St. Louis: C. V. Mosby Co., 1952 
Price. $30.00 
THE two volume re completely revise 
from former texts dealir with ral surge 


Doctor Thoma 

The author has inclu led 
on, “Chemo-therapy ind 
and brings the 


by 
i spe ial chapt 
Antibiotic Therapy 


reader up-to-date on the u 


of these agents in th changing ncept ( 
practice since their advent in the field of s1 
very. 

Chapter 7, “The Treatment of Traumat 
Diseases of the ws’ covers in great det 

i I l i 

the many injuries affecting tl maxilla 
The author eans str y 
th trongly t 
fractures of the neck of the lyle. T 

procedure, while iple ind eTtalnily 
dicated in many cases of condylar fractur 
is not generally accepted by all oral surge: 
Alternate methods t treatment howe 


discussed and e' 
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Chapter 6, dealing with, “The Treatment 
Abnormalities of the Edentulous Mouth” 
valuabl ontribution to the oral surgeon 


itl hodontist, as is Chapter 10 coy 
| Diseases of the Mandibular 

With nereased interest and responsi 
lity tt lental prote ssion in, “Neoplastic 
sions Affect the Oral Cavity and Asso- 
t St res,” ( hapters 15 and 16 con 
\ h valuable information. The modern 
i the dental specialist in oral sur- 

tremendous responsibility 


nition of precancerous lesions 
{ nant growths in, and about,. the 
iws. The two chapters mentioned 


the subject in an excellent manner 
It is t regretted that the treatment of 
| i left palate has been omitted 
tw lume text on “Oral Surgerv.” 
S let ities are within the field of 
sul ry nd might well have been cov- 
ly, the present dav concept of 
prosthodontists are accomplishing in 
\ ippliances It seems, to 
wer, that less cleft palate surgery 


1 the future if dentists inter- 
sthesis will undertake the task 


bilitating unfortunate individuals born 

] te 
two volumes present the subject of 
surgery in a manner that is readily avail- 
is a reference. It is well-illustrated and 
l cedures adequately explained 
u f dentists, oral surgeons, and 

surgeons 

Creits AND PLAsMA PROTEINS: THEIR 


STATI N NATURE Edited by JAMEs # 


5. I 36: 102 ills. New York: Aca- 

ss, lh 1953. Price, $8.50. 
us bas lume is an outgrowth of a ser- 
. rs held at Harvard University by 
Laboratory of Physical Chemistry Re- 
to Medicine and Public Health. Twenty- 
tstanding investigators have contribut- 
s work which is divided into 7 major 
s: 1) The formed and the fluid parts 


their discovery, character- 


separation by virture of their 
properties and chemical reactions. 2 
rs neerned with blood coagula- 
ponents of human blood 
with immunity. 4) Ervthrocytes. 
kocytes. 6) The enzymes of plasma. 
proteins of blood and other tis- 


ntal nature and broad scope 
ts covered make this a valuable 


reference volume for workers in many dis- 


ciplines. 


HlYPERSPLENISM AND SURGERY OF THE SPLEEN. 
By Damesnex, M.D., and C. 
Sruanr M.D., Pp. 84: 105 ills. 
New York: Grune & Stratton, 1953. Price, 
$10.00 
luis work graphically presents an up-to- 

date account of the spleen and disorders of 
hypersplenism. The anatomy and _ physiology 
of this organ are discussed as are the physi- 
ologic effects of splenectomy. Various hyper- 
splenic syndromes, pre- and post-splenectomy, 
are illustrated with selected cases. Included 
are examples of Gaucher's disease, cirrhosis of 
the liver, tertiary syphilis, Hodgkin’s disease, 
leukemia, Felty’s syndrome, primary splenic 
neutropenia, primary splenic pancytopenia, 
acute hemolytic anemia, hereditary spherocy- 
tosis, acquired hemolytic anemia, and_ idio- 
pathic thrombocytopenic purpura. 

\ comprehensive approach to the study of 
a patient with splenomegaly is outlined. In- 
dications and contraindications for splenec- 
tomy are discussed, and there is included a 
discussion of the surgical aspects of this op- 
eration. 

The authors are internationally recognized 
for their many contributions in the field of 
hematology. Their present work is both inter- 
esting and instructive and should prove val- 
uable to physicians and medical students 


INDIVIDUAL AND Com™Mmunrry HEALTH. By 
W. Stites, M.D., M.P.H., Asso- 
ciate Professor of Public Health, University 
of California, Berkeley. Pp. 492: 134 ills. 
New York: Blakiston Co., 1953. Price, 
$6.00. 


Tus excellent book was written primarily 
for teaching at the college level the principles 
of individual and community health. The re- 
viewer hopes that such instruction will ulti- 
mately be given to all students in all colleges 
although, at the present time, this is still to 
be approached with a missionary spirit be- 
cause general interest in these subjects con- 
tinues to lag. As stated in the preamble to 
the constitution of the World Health Organ- 
ization, “The extension to all peoples of the 
benefits of medical, psychological and related 
knowledge is essential to the fullest attain- 
ment of health. Informed opinion and 
active co-operation on the part of the public 
are of the utmost importance in the improve- 
ment of the health of the people.” Certainly 
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present knowledge on the protection and pro- 
motion of individual and community health, 
which is so clearly and concisely presented in 
this book, should be made a part of the ed- 
ucation and equipment of all college students 
regardless of the professions or other activities 


for which they are preparing 


TExTBOOK OF ViroLoGy. By A. J. RHODEs, 
M.D., F.R.C.P. (Epin.) and C. E. van 
Rooyen, M.D., M.R.C.P. (Lonp.). 2nd ed. 
Pp. 561; 76 ills. Baltimore: Williams & 
Wilkins Co., 1953. Price, $8.00. 


[He authors have succeeded in preparing 
to-date 

features of the 
The volume is particularly suitable 
for medical students and others interested in 
an introduction to these groups of infectious 
Advanced will 
prefer the much more comprehensive treatise 
by the authors (Virus Diseases of Man, 
2nd Edition, Thomas Nelson and Sons, New 
York, 1948) 


an up textbook covering the essential 
virus and rickettsial diseases 


of man 


diseases workers, however, 


Sallie 


AND TOXICOLOGY OF URAN- 
COMPOUNDs. PARTs 3 AND 4. CHRONI 
INHALATION AND OTHER StupteEs. Edited by 
Cart Ph.D., and Harotp C. 
Hopce, Ph.D. National Nuclear Energy 
Series VI-I, two volumes. Pp. 1350; illus- 
trated. New York: McGraw-Hill Book Co.. 
1953. Price, $18.00 
Tuis work bound in two volumes is a con- 

tinuation of Parts 1 and 2 (published in 1949 

and reviewed in 219, 113, 1950) of the in- 

vestigations ot 


PHARMACOLOGY 


a number of scientists on the 
pharmacology and toxic properties of uranium 
compounds. Part 3 (Chapters 18-22) is con- 
cerned with including oral 
toxicity and toxicity following inhalation and 
insufflation of these compounds. Many meth- 
ods, such as polarographic studies, fluoro- 
metric determinations of uranium, and fluor- 
ide analyses, are taken up in detail. Part 4, 
(Chapters 23-28), Mechanism and Metabolic 
Studies, takes up bone deposition of uranium 
and inhibition of carbohydrate metabolism by 
solutions of hexavalent uranium. The studies 
include the effect of uranium on excretion 
of amino acids in urine, treatment of sys- 
temic uranium intoxication in rats with Brit- 
ish Anti-Lewisite, maximum allowable con- 
centration of insoluble and soluble uranium 
compounds in air, biological half life of 
uranium in lung and the lung retention of 
uranium tetrafluoride. A literature review of 
the biological effects of uranium on plants 


chronic studies 


and a bibliography of the biological effects 
of uranium are Studies on the 
tion toxicity of boron halides and boron metal 
were made. In Chapter 29, Dr. Hodge pre 
sents a résumé of the work which should | 

of great value to thos« afford 
the time for a careful reading of the complet 
work. These 
reference library 
work is beyond the ne« 


given inhala 


who cannot 
should be in every 
it is felt that this 
ds of most physicians 


volume 


Howe ver 


M. O 
THE CONCEPTION OF DISEASE. By WALTHER 
Riese, M.D. Pp 120. New York Philosoph 


ical Library, 1953. Price, $3.75 

From this title one might expect most any 
approach to the various concepts ol disease 
through the centuries. It is difficult to asce1 
tain just what method the author pursues, as 
he gives no explanation; a short paragraph on 
the cover flap is the only light shed on the 
subject. The author's vocabulary too, is 
a further handicap. Two illustrations of this 
are “conception” with its immaculate conno 
tation, and “versions” which suggests opel 
ative gynecology, One ould hunt longer 
than the subject warrants to find how this 
word is used here. No sooner has one found 


“concept 


with relief that 


the 


once 


is used throughout 
Foreword, than the obscurity of stvle is 
illustrated by the opening 
tence: “A concept cannot be made the 
ject of a tale: it has to be 
later chapters “conception” again 
through the text. 

Chapters on the Stoi concept, the Platoni 
or cosmological and the anthropologic cot 
cept (the Hippocratic 
thesis) permit glimpses of 
though almost submerged by obscurities an 
irrelevancies. One’s 
by a brief and questionabl presentation of the 
humoral theory, and of the 
which now appears as the histori 
of disease. The Galenic or physiologic concey 
we read, “implies a genetic constituent, name 
ly the history of disease.” We should mak 
all due allowance for the difficulty of writ 
ing in a language with which the author ha 
probably not been long familiar; he was pr 
viously affiliated with the Medical Faculti: 
of Frankfurt A/M., Lyon and with tl 
Sorbonne. Yet the suspicion Ww 
not down that the book has been careless! 
thrown together, thus exaggerating obscw 
ties of style and thought. In the middle thi 
of the book, brief chapters on the anatomi 
physiologic, and etiologic concepts of disea 
more intelligible and factual 


more sen 
sub 
inalyzed.” lr 


appeal 


with Rousseau’s anti 


familiar idea 


doubts are strengthent 
Hippocrati 


concept 


and 


even so, 


are and le 
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weighed down with side trips into poetry and 
philosophical observations that to this reviewer 
at least add nothing and actually detract from 
the presentation. ; 

This book is appropriately published by the 
Philosophical Library, as it will undoubtedly 
nean more and have more appeal to the 
philosophical than the medical reader. 

BE. K. 


PERSONALITY DEVELOPMENT IN ADOLESCENT 
By LAWRENCE K. Frank, Ross Har- 
RISON, ELISABETH HELLERSBERG, KAREN 
MACHOVER AND META STEINER. Pp. 316; 
25 ills. New Orleans: Child Development 
Publication of the Society for Research in 
Child Development, Inc., 1953. Price, not 
given 


luis is a volume showing how much help 
iodern psychological techniques and_ their 
intelligent interpretation can be to guide us 
our educational planning for mature per- 
nality development. The study was under- 
taken to explore the personality reactions of 
girls just before, during, and after puberty 
by their responses to a number of projective 
techniques The investigators also worked to 
ow what each test could uniquely con- 
tribute. They wished to find out about the 
ner world of these girls, how they feel and 
nk about themselves and their ways of 
what they fantasy, and what they be- 
und « xpect. More spec ifically, this study 
focused upon the psychological matura- 
of the adolescent girl, her image of the 
ind of her body, her acceptance or re- 
m of being female and of the feminine 
her relations with and feelings toward 
parents and toward boys, her anxieties 
her feelings of guilt, her hopes and fears, 
how she is facing the inescapable life 
of adolescence in our changing culture 
Also, it attempted to discover the per- 
lity, character-structures and modes of 
ession, of repression, and of defense used 
nese girls. 
they accomplished with four tests, 
1atic Apperception Test, Horn-Hellers- 
Test, Human Figure Drawings ‘and 
hach and Graphology. The method of 
the tests is described and sample rec- 
ire given 
chapter on interpretive summary find- 
complete and interesting and we quote 
llowing paragraph from it: “Acceptance 
feminine role is still not yet reached 
st of the adolescent girls. Those from 
ver social-economic level who have 
n traumatized by the home-neighbor- 
me closest to a mature acceptance of 


the feminine role. In some, intellectual striv- 
ing and careering appear to be compensations 
for frustrated or unacceptable femininity. Wide 
variations are observable among girls in dif- 
ferent schools and colleges, some being al- 
ready committed to jobs and careers with var- 
ious versions of being feminine; others are 
romantic and glamor minded; some are co- 
quettishly affected and inclined to sentimental, 
romantic definitions of the feminine role.” 

A valuable part of the volume is a chap- 
ter entitled “Suggestions for Schools and 
Agencies” in which the author says: “As the 
findings of this study indicate, the adolescent 
girl finds great difficulty in clarifying what 
the feminine role means and discovering how 
to play that role in ways that are congruent 
to cc own individual needs and capacities. 
No one can teach girls what feminine role 
they should accept today when there is so 
much confusion over this; but schools can 
help girls to discover what different concep- 
tions of the feminine role involve, what are 
the costs and advantages of being a woman 
today and following various patterns, includ- 
ing the dual responsibilities of families and 
outside jobs. 

“Observation and actual care of young 
children in homes and in nursery schools are 
also desirable since girls coming from small 
families today often have little or no exper- 
ience with young children. Moreover, as they 
participate in nursery schools they often gain 
many insights into their own personality needs 
and emotional reactions.” 

Valuable alike for the psychologist, psychi- 
atrist and educator. Here is a wealth of non- 
technical material for the thoughtful socially 
minded individual. O. E. 


GYNECOLOGICAL AND OBSTETRICAL PATHOL- 
ocy. By Perer Hersut, M.D., Jefferson 
Medical College. Pp. 683; 428 ills. Phila- 
delphia: Lea & Febiger, 1953. Price, $12.50. 


THERE are available for most of the special 
branches of medicine, texts of the pathology 
of that particular specialty. Until recently 
there has been but one standard text in the 
pathology of gynecology and obstetrics. Dr. 
Herbut has added a second, a text of greater 
completeness and practicability. He has used 
the familiar style of treating each anatomic 
area separately and following the rigid se- 
quence of definition, incidence, cause, gross 
appearance, microscopic appearance, compli- 
cations, clinicopathological correlation, diag- 
nosis, treatment and prognosis in its discussion. 
This method may be criticized for its ten- 
dency to become uninteresting and repetitious 
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but there can be little argument that it makes 
every subject readily available. Some might 
the advisability of a pathologist 
writing upon the diagnostic and therapeutic 
aspects of the conditions he discusses. 

The chapter on physiology is written by 
Dr. A. E. Rakoff. It is excellent but in the 
opinion of this brief for the 
extent of its importance in a discussion of the 


que stion 


reviewer too 
general subject matter. 

The chapter on cytology is also contributed 
Dr. Rakofl 
of the method and not a guide for its use and 
interpretation 


by It is essentially an evaluation 


A chapter on the Rh factor and another 
on the anemias of pregnancy are written by 
Dr. L. A. Erf. The remainder of the text is 


a detailed discussion of the common and rare 
conditions which affect the female genital sys- 
tem It is ya thorough review of 
what has been written on the subject. The 
bibliography is imposing and it should stim- 
ulate 


esse ntially 


1. wide circulation among all those inter- 


ested in the general or spec ial practice of 

medi E A. 

EMOTIONAL FaAcToRS IN SKIN DIsEASEs. By 
Eric Wrrrkower, M.D., Assistant Professor 


Allan Memorial Institute of 
McGill University; and Brian 
RUSSELI M.D., Skin Department, The 
London Hospital. Pp. 214. New York: Paul 
B. Hoeber, Inc., 1953. Price, $4.00. 


of Psychiatry, 
Psychiatry, 


\ PERSON who has. been interested in the 
field of emotional factors in skin diseases for 
more than 20 years can not help but admire 
and welcome Wittkower and Russell’s pro- 
duction. Written by a psychiatrist and a der- 
matologist, last integrated, 
and reasonably objective dis- 
cussion of this controversial subject. Further 
the from the literature are 
substantiated and refuted by controlled data 
from the authors’ experience. 

This book of parts and 
index. The first part is an adequate general 
discussion of the psychosomatic approach to 


we have at an 


compre he nsive 


more statements 


consists two an 


skin diseases, developmental neuroanatomy 
and physiology of the skin, and investigation 
and management of patients with skin dis- 
eases. The second part discusses skin dis- 
eases in which psychosomatic factors are of 
particular importance, both abnormal skin 
sensations and abnormal skin manifestations. 
There certain in this section. 
The authors have recognized this but felt that 
their case material on these disorders was not 
larg to conclusions. 
The skin and psychoses are also given atten- 


are omissions 


enough draw definite 


AND NOTICES 


tion. Authors and subjects covered are well 


indexed. 
Despite any deficiencies that one may find 


in this work, it is a real contribution to the 


field and merits serious consideration by all 
phy sicians, not only by psy¢ hiatrists and det 
matologists. H. B. 
THe Goup-HEADED By WHULLIAM 
MACMICHAEL, M.D. A new edition with a 


Foreword by JAMes J. Warinc, M.D. and a 
Preface by Wi.1AM J. Kerr, M.D. Pp. 185 


10 ills. 7th ed. Springfield Ill.: Charles ¢ 

Thomas, 1953. Price, $6.50 

Tuts latest edition, with text and illustra 
tions taken from Peachey’s fifth edition 
(1923) now appears with new Foreword and 
Preface, and annotations conveniently dis 
tinguished from Peachey’s by the use of 
italics 

Not only is there, fortunately, a continuin 
demand for this witty, readable and infor 
mative bit of medical history literature, but 
an added item in its favor is to be found in 
Dr. Kerr’s description of a modern Gold 
Headed Cane aw irdk d annually to an out 
standing physician who addresses the Uni 
versity of California during graduation weel 
on some medical history topic It has now 
been given 14 times since 1939. The new 
cane closely resembles the original in tl 
Royal College of Physicians, though permi 
sion to use this original for an exact coy 
could not be obtained. Its cross handle 
hollow and contains an illuminated scrol 


with the name of the recipient engraved o1 
the removable threaded endpiece replacit Y 


each vear a temporary s roll containing tl 


names of two students who have been hon 
ably mentioned 

The book, therefore, 
in stimulating interest 
tural aspects of med 
Pacific such efforts have alrea 
succeeded in bringing “the Art of Medici 


medical men kK 


should he 


historical 


of val 
m and ( 
icine, especially on tl 


Coast, whe re 


more for ibly” before 


PATHOLOGY OF THE Heart. Edited by S 
Govutp, M.D., D.Sc., Clinical Professor ot 
Pathology, Wayne University College of 
Medicine, Detroit. Pp. 1023; 411 ills 
Springfield, Ill.: Charles C Thomas, 1953 
Price, $25.50. 

Tue editor of this volume, with the aid of 

13 outstanding collaborators, has made an 


excellent contribution to cardiac literature in 
a dav when very rapid advances are occur! ng 


| 
—| 
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ind when a very real need is felt for a 
compilation of authoritative information in 
readily available form. The book is designed 
for both the pathologist and the clinician. In 
each chapter there is integrated that broad 
oncept of cause, form, and function which 
modern pathology requires, and which is so 
much more useful to the clinician. Beginning 
with a chapter on the history of the pathology 
f the heart, there follow chapters on the 
development of the heart, its structure in the 
idult, the physiology of the heart, congenital 
malformations, degenerative diseases, vascular 
lesions, rheumatic disease, non-rheumatic in- 
flammatory diseases, parasitic involvement, in- 
juries by physical violence, neoplasms, clini- 
opathologic correlations, and methods of 
ross examination. An excellent bibliography 
included with each chapter, the references 
being arranged for each subject according to 
he date of publication. This is supplemented 
by an index of authors at the end of the 
lume as well as by a complete subject index. 
the excellent illustrations which are very well 
produced (except for a failure of proper 
lor superimposition on page 106) add much 
the value of the volume, and have been 
ponsible, no doubt, for the high price 
ked for the book. The book is highly recom- 
nded to cardiologists, internists, and car- 
surgeons as an excellent supplement to 
il cardiac texts. 


NEW EDITIONS 


\utonomic Nervous System. By ALBERT 
Kuntz, Ph.D., M.D., Prof. of Anatomy, 
St. Louis University School of Medicine. 
ith ed. Pp. 605; 94 ills. Philadelphia: 
Lea & Febiger, 1953. Price, $10.00. 

Tue 4th edition of this work has been exten- 

revised and brought abreast with current 
ledge While most of the recent material 
covered in new references, it is to be re- 
tted that much of the older bibliography has 
omitted. Those who use this work have 
the past appreciated the extensive bibliography 


the 3rd edition, yet over three-fourths of these 
nees have been deleted. The numerous 

trations are better than those of the former 

tion 


es of the Liver, Gallbladder and Bile 
icts. By S. S. Licuotman, M.D., Assist- 
t Professor of Clinical Medicine, Cor- 
| University Medical College. 3rd. ed. 
volumes. Pp. 1315; 220 ills., 3 plates in 
y Philadelphia: Lea & Febiger, 1953. 
ice, $22.00. 


fe recent years have seen rapid advances 
ur knowledge of liver function and of dis- 


eases that involve the liver and bile passages. 
The profession will, therefore, all the more 
welcome the new, thoroughly revised third edi- 
tion of this text. Particularly to be commended 
are the numerous good illustrations and the 
handy format in two volumes with a complete 
index in each. R. K. 


Essential Urology. By Fiercner H. Cosy, 
M.D., Associate Professor of Genito- 
Urinary Surgery, Harvard Medical School, 
and Chief of the Urological Service. Mas- 
sachusetts General Hospital. 2nd ed. Pp. 
650; 352 ills. Baltimore: Williams & 
Wilkins Co., 1953. Price, $8.00. 

Tus is the second edition of an _ excellent 
text for students and residents in urology. The 
original material has been amplified to include 
the more recent contemporary work in_ this 
field, particularly with reference to cancer of 


the prostate, and genito-urinary tuberculosis. 


K. C. 


Rheumatische Erkrankungen. By Pror. Dr. 
Max Hocurer. 2nd ed. Pp. 416; 121 
ills. Stuttgart: Georg Thieme Verlag, 
1952. Price, DM 36. 

Tus is the second edition of this German 
work, written for the practitioner and keeping 
in mind the practical aspects of the diagnosis 
and management of the rheumatic diseases. The 
presentation is sound and adequate. References 
include a fair number of publications in the 
non-German literature, although the coverage 
is by no means complete. There are numerous 
and good illustrations. R. K. 


Your Arthritis. By ALFrep E. PHevps, M.D., 
2nd ed. Pp. 192; 10 ills. New York: 
William Morrow & Co., 1953. Price, 
$3.00. 

Dr. Puetps has rewritten and brought up-to- 
date his excellent manual on arthritis and re- 
lated diseases. The book is written for the 
layman and succeeds in its aim to give him the 
pertinent medical facts which will assist him in 
the intelligent management of his disease. The 
quality of the book, however, is such that it 
may also be read with interest by doctors whose 
work has not brought them into daily contact 
with the problem of rheumatism. Ba 


Textbook of Exodontia. By Leo WrvTer, 
D.D.S, M.D. Revised by Witu1aMm F. 
Harrican, D.D.S., M.D., Prof. of Oral 
Surgery, New York University, and Lro 
Winter, Jr., D.D.S., Visiting Oral Sur- 
geon, Bellevue Hospital. 6th ed. Pp. 350; 
385 ills, and 1 color plate. St. Louis: 
C. V. Mosby Co., 1953. Price, $8.00. 

Tuts text dealing with tooth extraction and 
associated problems covers 350 pages and 385 
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stra with one color plate. It is primarily Health Education Council, 1953. Price 
ext for dental students and general dentists $4.00. 


Chapter I covering examination and diagnosis , 
EpmpEMIoOLocy has for a long tii carried the 


of particular interest emphasizing as it does 
connotation of mass disease; although the word 


itself simply denotes study and knowledge of 
groups or crowds This excellent book, by four 


importance of a correct diagnosis based upon 
ite history and a careful examination. The 
lay particular stress on obtaining an 
history prior to surgery, and point teen contributors, clearly presents the natural 
pitfalls the exodontist may avoid by 


i brief but pertinent history prior to 


history of health with practical suggestions on 
how the objective of health in the mass can 
effectively be achieved An epidemiology of 
ok tends to overly emphasize the valu health is already pursued in obstetrics, pediatrics, 
anesthesia and has omitted any guid the U. S. Army and, to a lesser extent, in Ameri 
can industry. But it has the promise of extend 


ing. rapidly into the fields of individual and 


general anesthesia which is so necessary in 


practice of exodontia 
Chapter X is particularly valuable to the community health through  behavior-centered 
eral dentist and warns against extraction of a health education J. K 
third molar tooth during the acute inflammatory 
process known as_ pericoronitis 
Chapter XII dealing with chemotherapy and hild P } , 
intibiotics in exodontia practice is well written Child I SYy¢ wlogy By Lester D. Crow anc 
and a timely explanation of the valuable aid AriceE Crow. Pp 2°67: illustrated New 
hese various ge > itis 
irious agents are to the dentist York: Barnes & Noble, Inc., 1953. Price 
The radiographs and drawings are generally <a 
$1.50 
rd The lines of incision in designing flaps 
could be improved upon. luis volume condenses the essentials of child 
The book is recommended as a concise refer psychology and represents the summarization of 
those interested in the practice of seventeen leading textbooks on the subject It fol 
& lows pattern of progressive psychological 
growth from infancy through early adolescence 


: Prepared primarily for the college student, it 
NEW BOOKS has a set of true-false questions for each chapter 
is well as over-all questions which are a help ir 


Guide for National Studies of Nursing Re- fixing in mind what has been learned 


sources. By MarcAareET G. ARNSTEIN, R.N., A great deal of valuable material is presented 


orientation which will represent definite de 


sources, U. S. Public Health Service. Pp O. 
36. Geneva: World Health Organization, 
1953. Price, $.20. 


re plan outlined in the guide is designed to Transactions of the American College of Car 


ssist nations in a study of their own nursing : , es 
‘ diology, Volume 2. Edited by Bruni 
It is specific enough to be of real value 5 ain 


committee or group which desires to study Kiscn, M.D. Pp 252; 43 ills. New York 
eneral nursing situation in any area American College of Cardiology, 1953 
~ 2 Price, $5.00. 


I'nuts publication is a record of the papers pr 
sented at the American College of Cardiolog, 
Psychoanalysis and Personality: A dynamic two meetings during 1952. The theme of tl 
theory of normal personality. By Joserx meeting in June is the treatment of the cardi 
Nuttin. Professor at Univ.. of Louvain meeting in is tl 
» met of graphic registration of cardia vent 
Pp. 310. New York: Sheed and Ward, pve 
The majority of have submitted 
1953. Price, $4.00. written report of their presentations. The topi 
Tm1s is a book by a man who is a student are concerned with problems of current interes 
both of religion and modern dynamic psychology Many of the viewpoints expressed are controvers 
He discusses Freud, Adler, Alexander and Rogers and challenging J. Z 
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